Amazing Beauty of the First Successful Color Movies 


FEBRUARY 25 CENTS 


Baga iglan 


Give Clearest Reception 

ingham Tubes used in any standard receiving set will enable you and your 
to listen to news reports at breakfast, stock market quotations at lunch, 
and in the evening sit in your comfortable living-room by the fireside and enjoy 
the finest music and entertainment of the day. 

Send 5¢ for new 32-page Cunningham Tube catalog, containing detailed instruc 
tion for the operation of Cunningham Tubes as well as numerous circuit 
and graphic illustrations of tube action. 

Ths Cnihghe: Sabo Senet omavec tiveness ptm ost 


i, © Resmipho 


CUNNINGHAM. 
TYPEC 300 
PATENTED 


AMPLIFIES 
AS IT 
DETECTS 


TYPE C.300 
Super Senaltive 
DETECTOR 


$500 


TYPE C.301 
AMPLIFIER 


$G50 
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The music of all the world is 
in the Victor Record Catalog 


If all the performances of great 
music given throughout the world 
were combined in one mammoth 
program, they would not even 
then approximate the music listed 
for your enjoyment in the Victor 
Record Catalog. You yourself 
select the music you wish to hear 
by the artists you wish to hear. 

New Victor Records on sale by 
all dealers in Victor products on 
the first of each month. Victrolas 
$25 to $1500. 


ei) Victrola 


Important: Look for these trade-marks. Under the lid. On the label. 
Victor Talking Machine Company, Camden, New Jersey 
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25 cents a Copy; $2.50 a Year 


Popular Science Monthly 


POPULAR SCIENCE MONTHLY 


Published in New York City at 
225 West Thirty-ninth Street 


In This Issue—More than 100 Important Articles, Including: 


Page 


A Commander of 3000 Telephone Scientists 3 
By Harry A. Mount 
Coué, Healer Extraordinary, Visits Us oe 
What's Inside the Earth?...... 7 
By B. B. Free 
Deep Sea Movies in Natural Colors. 32 
‘A Revolutionary Theater without Aisles 38 
How Plants Struggle to Reach Light 42 
Where the Bottom Fell Out of the Sky z 4 
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‘The First Successful Color Movie 

How Lifelike Glass Eyes Are Made 
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Educator Predicts “Radio Universities” 
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By Jack Binns 
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By Harold F. Blanchard 


Better Shop Methods—page 80 
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ANY good friends of Poruian 

‘ScteNch MonTULY have told us that 

the story of "How ‘Borax’ Smith 
Came Back"—that astonishing romance of 
science and industry published in our issue 
of December last—was the best article we 
fever printed. 

‘There are just two reasons why that story 
was unique, 

‘The first is because it was a romance of 
real life. 

"The other ia because it was signed by 
Dr. E. B. Free—America’s foremost writer 
‘of popular science. Doctor Free knows how 
to write, Read his article on “What Is 
Inside the Earth,” in this isaue, and see 
‘whether you don't feel like voting him a 
old medal for making the usually confusing 
realms of pure science vivid to the layman, 


S.ONE of the scant half dozen men of 

‘acientific eminence in this country who 
hhave the knack of telling the dramatic secrets 
of science in wholly popular style, EE. Free 
‘was ideally fitted to write the remarkable scientific feature 
‘hich we are announcing this month. 

“the Story of Man and Hia World,” by Doctor Free, has 
been called “the most fascinating serial ever published by a 
magazine” simply because it has the same qualities, on 
grander scalo, that made the “Borax” Smith romance de- 
Tightful. 

‘It is every word of it stranger than fiction just because itis 
fact—because it is a story 
‘based on the most mag- 


Meet the Author of the ‘Year's Most Fascinating Serial 


cal societies, with a degree of Bachelor of 
Arta in chemistry at Cornell and a doctorate 
{n biology at Johns Hopkins, Doctor Free 
hhas been chemical engineer, sasistant, chem- 
ist at the University of Arizona, physicist of 
the United States Bureau of Soils, scientist 
for the Department of Agriculture undertak- 
ing potash deposit investigations in 
‘Western deserts, and special assistant in 
Jaboratory of plant physiology at Johns Hop- 
Kins University. 

‘During the war he served as captain in the 
Ordnance Department and then as major in 
the Chemical Warfare Service. 

His career has made him an expert in an 
amazing variety of subjects ranging from 
geology, chemistry, and engineering, to 
biology ‘and even scientific detective work! 


BUT MoH important of all, Doctor Free 
‘took to literature. Even while engaged 
in practical scientific work, he continued 
practice that other rare science of writ 
‘simple English. He has perfected an un- 
‘usual ability to introduce the public, in plain, readable 
vivid language, to some of that vast store of scientific 
knowledge that hitherto only scientists like himself have 
been able to enjoy. Scores of his articles have appeared in 
popular magazines, in engineering, chemical, and mining jour- 
nals, and in technical publications of some of the nation’s 
foremost research institutions. 
Thus do Doctor Free's versatile scientific knowledge, 
dynamic personality, and 
remarkably readable liter- 


nifleent of all plots, Na- 
tture’s great plan of Evo- 
ution, more thrilling than 
any fiction story ever 
conceived by man. And 
the other reason it is won- 
erful reading is that B. B. 
Free wrote it. 


EMBER of a dozen 
scientific and techni- 
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ary style combine to make 
unique his great panorama 
‘of the wonders of science 

"The Story of Man and 
His World,” which starta 
in our next month's issue. 

‘Turn to page 31 and read 
the announcement of this 
great newserialstory,which 
will continue throughout 
the year. 
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The founders of this business 
are looking for jobs 


WO YEARS AGO the mem- 
bers of the sales department of 
© manufacturing concern whose 
product sold faster than it could be 
made, resigned in a body to build 
‘competing plant. All the money 
they had or could borrow went 
into machinery and equipment 
For a while the plant was a bee- 
hive of industry. The company 
introduced to the market a good 
product at half the price of the 
older article, and it sold readily. 


Today that factory is closed. 
‘The equipment will be sold at 
auction to satisfy debts. And most 


of the men who founded the busi~ 
ness are idle, their savings gone, 
their assets pledged to creditors. 
‘The, magazine “Sales Manage- 
ment,” commenting on the tragic 
incident, says: 
“Tt in the story of every concern 
that ever started in business with the 
idea that selling was all there was to 


we have so often sales 
janagers must study’ the big, broad 
phases of business. Make it your busi- 


ness to know the problems of the 
production man, the credit man, the 
jurchasing agent and last but not 

the financing of the business. ... 
There has to be some head to every 


business, and that head must be able 
to see all sides of the problem.” 


You could _ ly compress — = 
yergupl « bile mgmont br te 
Nien Hramtton Tonite, It rae 
fosaded by » qreep of busses lndert 
Whe, recogaieel tat modern busnest 
a ame are — 
tats, factory or ofice manages, credit 
men, technical men—but does not de- 
top sllround executives, The ttal 
veo in which the Tastitte mecte tie 
situation is illustrated by another story. 


Jes masges Yih on cgi to ha 
tales manager, with an ambition to have 
Sosa oa, Be a rn 
fave me bo under ed 
other than that which concerned selling,” 
he wrote tothe Institute" knew 
nothing of production, financing or busi- 
nes production” 


Instead of setting forth unprepared, 
Mr. Smith clipped a coupon from an ad- 
vertisement like this. He received and 
Teed" Forging Aled in. Brciness” and 
‘earolled for tie Modern Business Course 
‘and Service. With this sound founda- 
tion he organized the United Soda 
Fountain Company which in only three 


‘years has become one of the leaders in 
itsindustry. 
Problems of production, ce 


sdsccaing. erent ded oat 
ese ne hie eerncer aac conte 
“Your Course and Service 


teers, lawyers, chemists, bunkers, factory 
find office men. The Insti not 
uke them better specialists in the one 
department of business where their 
‘experience had been guined, Tt added to 
that knowlege a working knowledge of 
all other departments, with re 
tnsoeeplich or eribed 


prey 
tory thousands of Tetters voluntary 
write, 
ei tuen pune hee int knowl 
the Institute ‘thru. “Forging 
red in Bosnea« book which co 
fates ol the facta, But so oopecly pe 
sented that it can be read in an hour. 
Will you give it an hour in exchange for 
what it may give you in vision and 
in counsel? It will be cheerfully. sent 
on this condition. Merely indicate on 
the coupon the address to. which it 
should be mailed. 


Alexander Hamilton Institute 
70 Astor Place, New York City 
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Here’s a Small Taste of the Big 
March Popular Science Monthly 


Readers say that every month POPULAR SCIENCE MONTHLY is growing more 
interesting. Our extra-large March issue, crammed with fascinating pictures, 
will surpass even the variety and importance of this number. 


Mermaid Bleibtrey Predicts Women 
‘Wilt Beat Men in Sports 


Tt was, 18-year-old Sybil Bauer 

who did it. Ethelda Bleibtrey 

Iecow) former amateur woman 

Jing champion, tells. why 

she believes women will out. 
distance men in sports 


How Did They Get Her Oa? 
‘The steamship “Empress,” stranded with her nose 
high on the rocksin the North Atlantic, was recently 
floated by an ingenious engineering trick and the help 
of the tides. The story of how it was done is only one 
‘of a dosen fascinating engineering articles for March 


HY, not save time 

toad money by sub 
scribind to POPULAR 
Scimnck Mowry? An 
Inexpensive subscription 
weil bring you 12 lates of 
The most. expensively 
ited mngasing inthe 
worth one ingens. 
thie publication for every 
-— In this Age of 
Science, can you afford to 
bewithout the only maga 
Fine that covers the enti 
Bed of vital scientie 
proves in. easily read, 


‘A Skyscraper 
Pictorial form? Use the citway 


Railway 


‘coupon below Haye you heard about 
. he marvelous new serial 
to carry a rapi 
tem high over the 
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% ‘oficials? Don't miss the de 
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‘Sc1eNce Mowry ‘Your Deadliest 

25,3051, Now Ya = etree 
Please enter my “4 The Cave Industry” vaccines are made, and 
Subscription for one". Grow the exhibition of ‘how they combat’ mi- 
year for $2.60 SO tagiicent caves has be- robes? “At the left you 


Nome \. dustry 
‘Shenandoah highly magnified—one of sev: 
% be eral” remarkable photographs 
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Get This First Class Radio License 
(You Can Earn Big Money With It 


HE. best paid positions in Radio go to the men who hold the Government's Com- 
mercial License, ‘The radio men on every ship, in every land commercial station, in 
every broadcasting station, must have one of these licenses. Every radio inspector 

must ‘pass the first-class license examinations. Engineers, mechanics, installation and 

Maintenance experts must all of them own a Government First-Class Commercial License, 

Tei every radio man’s ambition to get a Ticense, not only because it is the highest, mark 

‘of honor he can get but because it also opens to him all the wonderful opportunities in this 

Ende Weleh of Peculiar, Mfo,, Rado Sate $300 h and i. 

fmmett Welch of Peculiar, Mo., Radio Salesman, earns $800 per month and expenses paid. 

Merle M. Wetzel, while taking our coifrse, was advanced from a lineman to Inspector in the 

Engineering Department of a Public Service Co. with a big increase in salary. George 

Stalfa, as operator aboard ship, siveraged $125 a month with all expenses paid. | Read in 

the panel of the fine salaries paid in all the wonderful positions open to you as soon as 

yyou get the Government First-Class License, 


requirements. for 


Win Your First Class Government 
License This New, Easy Way 


‘win. your license, 
glectricity or radio, 


fascinating they read like an interesting romance, 


ep by step thrgugh the whole 


derful science of radio, Spare time study. at 
hhome prepares you in an amazingly short time 
to pass the government examinations, 30 you 


can get one of the fine jobs waiting in this great 


field. 
Prominent rad 


experts give you personal ine 
struction and adview. They ge 


ey Rrade your papers, 


mewn n ne a “outs cn all gore 
tional Radio, 9S “ermine eine 
Institute, Dept: 128, csaminations, 
Washington, D SC The mont 

ings 


live at home to win 8 Government FseCase 


coors 
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eae ot 
Eee tecie¢ 
into gpeie, mrpnure mamma or 
Four Radio Instruments Free 
jeanne Ratle Neer ee 


‘Feuted to teach the Radio Code Wh this amasing 


Pie eatin, wo to. $10:000 
(ERs etto. 


~ NATIONAL RADIO INSTITUTE 
"Ny. Dept. 128, 1345 Pennsylvania Ave., N.W., Washington, D. C. 


He Never Amounted 
to Much in School ~ 


But Look, at Him Today! 
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‘HE whole world of electricity is open to the Coyne trained man. He is trained completely. He 
make big money as Power Plant Operator, Superintendent, Telephone man, Construction worker, auto, truck or 
tractor electrician, ‘a3, yor he. ca electrical contractor, dealer, 
today are making big 


Learn in 3% Months 
Earn $150 to $400 Per Month 


xine on $10,000 worth of letra 


rac eletricy and torage 
ical and battery equim 


2. Contrctng etal 
telephone = 


free catalog ‘an 

of this wonderfal o! 

B. W. COOKE, President 
Coyne Trade and 
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“Wonderful 
Opportunities” 
foe \ 
‘A. A. Quintana ane = 


Ore Sattentel® Vaal 
‘ria 
BE A RAILWAY. 
TRAFFIC INSPECTOR 


Earn Up to $250 a Month 
EXPENSES PAID 


with railway executives. 
‘or remain near home. PI 
healthful, out- 
door work. 


Position 
Guaranteed 
fing at least 


BiL0e monch and 
Read, our Guarantee Note, 


iy master 


Read What A. A. Quintana Says: 


“1 thoughe it was about 
to be expressing my. appre 
ciation for the training and 
that you and. your 

uf nities 


toma from ‘your school, 
ich means! welt rained nepector and 
“Sings 1 let New England 1 have been 
woking here in New Vorkandit already 
year, and the manager is well sats 
wins work and Uhaye ated’ good 
‘dvancement in salary.” 


‘Send for Particulars TODAY 


‘2 business with a real future. Don’t 
wait—send coupon NOW. 
Standard Business Training Inst. 


1 
1 Send me, entsely free, Booklet No. D083 
1 vig pte SSivt Course te Rails 


§ ame. 
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“Good-Bye~ 


Im Very Glad 


to Have Met You” 


But he isn’t glad. He is smiling to hide his 
‘confusion. He would have given anything 
to avoid the embarrassment, the discom- 
fort he has just experienced. Every day 
people who are not used to good society 
make the mistake that he is making. Do 
you know what it is? Can you point it out? 


E couldn't know, of course, that 
he was going to meet his sister's 
best. chum—and that she was 
going to introduce him to one of the 
most charming young women he had 
ever seen. If he had known, he could 
have been prepared. Instead of being 
ill at ease and embarrassed, he could 
have been entirely calm ‘and well 
ised. Instead of blustering and 
undering for all the world as though 
he had never spoken to a woman 
before, he could have 
hhad a’ delightful little 
chat. 

And now, while they 
are turning t0 go, he real- 
izes what a clumsy boot he 
ust seem to behow i 
bred they must think him. 
How annoying these title 


‘When the Bache! 


unexpected problems can 
Mow aggravating to 
be taken off one's guard! 


bea wonderful 
‘to. ‘know. exacth 
‘what to do and say. at 
mes, under a 
btaneee, 

"Good-bye, I'm yery glad 
to have met you,” he says 
fn an effort to cover up his 
ther ‘blunders. Another 
Blunder, though he doesn't 
realize itl Any well-bred 
person knows that he made 
E'mistake, that he commit: 
ted a. social error. It 
just such litle blunders as 
these that oy uh of out 

se and dignity—and at 
Moments when’ we. need 
thi pole and dignity more 


What Was His Blunder? 


De 0 know what his blunder was? Do 
Good-bye, I'm very glad fo have met you™ 

Whar would you say if you had been ins 
troduced to.a woman and were leaving her? 
What would you do if you encountered her 
again the next day? Would you fer your 
hand in greeting—or would you wait Until 
she gave the first sign of recognition. 

‘Miny of us who do not know exactly what 
the correct thing is to do, say, write and 
wear on all occasions, are being constantly 
Confronted. by pusling. little problems of 
Sonduct. Inthe dining-room "we wonder 
Whether celery: may be taken up in the fine 
fers oF not, how asparagus should be eaten, 
fhe correct way to use the finger bowl. In 
the ballroom we are il at ease when the 
imine crnsen and we do not now what f0 
my to our At the theatre we are 
Sicertan whether or not a woman may be 
iefe alone “during intermission, which seat 


hapten that you 


Imamentty hel fa. 


Just a Few of the 
Chapter Titles 


A Plea for Dancing 
Automobile Euquets 


Country Mise 
‘Shy are Awkward 
Surprises 


and countless othr fascinating 
reread memy limes ond fed por= 


fever weg 
little problem of ec: 
fe mute to arse, Il we 
Know excty wa too 
fr may, the problem van- 
fhe” Bat if we do not 
Ieow what to dogrsay, we heitate—and bn 

fen itis very embarraming—espe- 
Elly when we realize Justa moment too Ite 
that we have done or said something that is 


fot correct. 
Are You Sure of 
Yourself ? 


If you 4 
tatioa to a very important 
formal function today, what 
‘would youdo? Would you 
Teidght down and ackoow!- 
fice it with thanks or Fe- 

or would You wait a 
‘days? 


an invi- 


te 
is Howe 


prs 
Eeteacens 
issia ie 

Se 
aera 


Know the right thing to 
‘and say, no social door will 
be barred to you, you will 
never feel out of place 20 
matter where or with whom 


snd‘ fr | 08 bappen 0 be, "Many 
Heople make up in grace 
End ease of manner ‘what 
= ven ack fn. wealth oo 
sition. People inatintively respect the wel 
bred, wellmannered man and woman, They 
are eager to invite them to their homes, 
fntertain them, to istraduce thes to their 


to om 


‘Do you feel “alone” at a social gatheri 
22, 7oe Enow tow to,se yours 
integral part of the functioa—how to create 
‘conversation and keep it flowing smoothly, 
how to make and acknowledge introduc 
tions, how to ask for a dance if you are a 
‘man, how to accept it if you are a woman? 


Famous Book of Etiquette 
in Two Volumes, Sent 


Perhaps you have been wishing 


read one 


u 


Here’ is your opportunity to read, stud 
and examine the complete, two-volume set 
of the Book of Etiquette absolutely without 
font. Fer $ days you may keep the set and 
ine it at our expense, ead the chape 
etiquette, on the brides 

fn" dancing. Don't 

Init the chapter called "Games and Sports 
find be nace to read about the origin of our 
Social costom—why" rice i thrown alter 
the bride, why black is the color of mourn: 
ing, why'a teacup is given to the engaged 


If you are not thor- 
the Book’ of Ei. 
‘set should 


hhaye cost you anything, 
Surely you are not going to. miss this 

opportunity to examine’ the Book of Etie 

iguette reat We now you are going 10 
ip and mail the coupod’ at once. 


Send No Money—Coupon 
Brings Books. 


When the Book of Etiquette arrives, glance 
fot the ilustrations, read the intraduetiony 
fead a page here and there through the books 
Look up and solve the little: probles 
ave been puzzling you. Within the S-day 
free. period decide whether you are goin 10 
Teturh the books without obligation, or keep: 
them and send us only $8.80 in full payment, 
Kemember this fe not an ordet—it te merely: 
‘S'request for free examination. 

‘Cilp'and mail this coupon at once, before it 


‘dime like 
NOw’tovdo it. Get it into the mal-bor foda 
NELSON ‘DOUBLEDAY, Incy Dept. 25), 


Garden City, N.Y 
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‘Nelson Doubleday, Inc., Dept. 252 
Garden City, New York 
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“You’ve Gone Way Past Me, Jim!” 


“TODAY, good old Wright 
came into my office, All day 
the boys had been dropping in to 
congratulate me on my promo- 
tion, But with Wright it was 
different. 


“When I had to give up school 
to go to work I came to the plant 
secking any kind of job—I was 

it a young fellow without much 
thought about responsibility. 
any pat me on the payee and 
t me over to Wright, an 
assistant foreman then, as now. 
He took a kindly interest in me 
from the first. ‘Do well the job 
that’s given you, lad,’ he said, 
‘and in time you'll win out.’ 


“Well, I did my best at_my 
routine work, but I soon realized 
that if ever I was going to get 
ahead I must not only do my 
work well, but prepare for some- 
thing better. So I wrote to Scran- 
ton and found I could get exactly 
the course I needed to learn our 
business. I took it up and began 
studying an hour or two each 
evening. 


“Why, in just a little while my 
work took on.a whole new mean- 
ing. Wright began giving me the 
most particular jobs—and asking 


my advice. And there came, also, 
an increase in pay. | Next thing I 
knew I was made assistant fore- 
man of anew department. I kept 
right on studying because I could 
see results and each day I was ap- 
plying what I learned. Then 
there was a change and I was 
promoted to foreman—at good 
money, too. 

“And now the first big goal is 
reached—I am superintendent, 
with an income that means inde- 
pendence, comforts and enjoy- 
ments at home—all those things 
that make life worth living. 


“Wright is still at the same job, an 
‘example of the tragedy of lack of train- 
ing. What a truth he spoke when he 
said to-day, "You've gone ‘way past me, 
‘Jim—and you deserve to. Heads win 
every time!" 


Yes, it's simply a question of train- 
ing. Your hands can't earn the money 
you need, but your head can—und will 
if you will only give ita chance, 


The International Correspondeace 
Schools have helped mo: than two 
nillion men and women to win, pro- 
‘motion, to carn more money, to know 


the joy of getting ahead in business and 


‘You, too, can have the position you 
‘want in the work of your choice, with 
an income that will make possible 
money in the bank, a home of your 
‘own, the comforts and luxuries you 
would like to provide your family. No 
matter what your age, your occupation, 
your education, or your means—you 
can do it! 


All we ask is the chance to prove it 
without obligation on your part or 
a penny of cost, ‘That's fair, isn't it? 
Then mark and mail this coupon, 


ST cel 


i 


fuminens TRAINING oxranruenT 


Isn't it about time to find out what fez 


they can do for you? 
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M WKino OF HEAT! |==3 == 
nae a 
DoesAway With DirtyCoal and Wood | ==222°— = 
No more fires to build, bank or watch—no b 
more dirty heavy coal to carry and lift—no ar 
more clouds of ashes to breathe or back- 
breaking scuttles to empty—no more 
heating problems—no more cold rooms in 
Winter—no more suffering from lack of 
quick fires in uncertain Fall and Serine 
‘no more worries about coal shortages, 


uality or high prices since thie wonderful 
lew Invention. 


3 Times the p Heat of Coal—at Turn of Valve 


Here is the amazing new kind of heat that has ended ey 
forever the days woman’ "eback-breaking servitude | Bite 
The wonderful 


Sine race Ta oe Gaon, See. 
favention of Mt, Be BM. Oliver, of St. Louis, in one | Sizcry*mamn, Pate 5, cena Ome, ee 
Iminute, turns any eoal or wood buraer into a modern Yaa easel = 


Up-to-date gas stove, PATENTS Wie ft es Gude Book en 


Cheaper Than Coal and Weed Waste re Ne 7 Bas & Comper 

Me. Olive als his invention the Over Improved | EATEN ede ahaa 

cr Br ee oy are Smee er 
ty tering tam can a tat 


Fits All Stoves—Any Kind or Size burns with an intensely bet. clean Sarme, 


Sven te coat in cleaning bil 
Mr, Olivers wonderful invention fe made 

ifere medeh fo eany'kind Use It 30 Days—FREE 
pene 5 snd Srotpeye” End oben 
poser Coa uschold dirt and drudgery 
‘Abwolutely vate. I wee di oor, choppi 
Jour stove 


Hotter Than Coal 


on ee — et 


You can. absolutely depend upon 
Oliver ta heat your come in coldest Winter 
ves J times the heat of coal 
te worry. about the high 
Install this amazing new 
you can anap you by 


poor qualty oF high Send For Big Offer 


Oliver burns the cheapest and most 
reliable fuel there is, kerosene. Just farm 
yr heat'-as tic oF 


3nd tla how you can us i im Your stove 
er The famous Oliver Iron 
enprieck Coareaiee sence 


ysicians recom: 
ure safeguard against 


medic 
Sly, belre cok cas ri 
weather sets in 


Oliver agent 
month—$25 
Exclusive territory. Big all-eason 
seller. Write for Special Off 


time is easy 
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$1100 to 52300 Year 


Become Railway Mail Clerks, Clerks at Washington, D. C., 
City Mail Carriers, City Post Office Clerks, Customs, Internal 
Revenue Clerks and Clerks at Panama Canal. 


MEN—BOYS (77) 


Railway Mail Clerks Have Pleasant Work— ” 
Traveling Continually— Ra 


U. S. Government positions are all Life Positions. Summer — 4® Franklin 
vacations with full pay are allowed. Promotion to 7 
Big Paid positions is very rapid. The position is not 4 Institute 
affected by poor times, strikes, wars, panics or the whims of Dept. M280 
some petty boss. Rochester, N.Y. 


F 7 * Kindly sed 
Country residents and city residents stand the same 

chance for appointment—common education is suf- 
ficient. Pull is not required. 


Send Coupon Today ,* 


sure for schedules showing dates and laces of the 4¢ 
coming examinations in your locality. i Oe waa nthe Brperemente eS 
DELAY. Every day you delay lessens your (@ = ae te ne, 
chances of immediate appointment. 


Address, 200 
Use This Coupon Before You Misiay it~ WRITE PLAINLY 


Po 
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Now I Make $100.00 a Week 


salesman.” Te set me thinking, if Mort can 
‘earn $80.00 a week, why can't I? 


‘make to retail at $29.50, From what he said 
fof the firm, I knew they must be first clas, 


‘telling at $30.00 and ‘even $65.00. 
“Mort” Taaid, “how can they do it?” 
‘wonderful story in itself,” said Mort, "which 
Tiltell you later.” 

T thought ft over for the next few days, but 
1 just didn't have the nerve to make the 
plunge. Separating myself from $40.00 a week 
fture and certain, rain Or shine, seemed to me a 
very risky proposition. I talked it over with 
try wife and anual, she had good sue 
tention. She said, "George, take your vaca- 
tion now. It's January, Business ts dull in 
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By George Glick 


For Eight Years I Was Tied to a Job In 
@ Retail Store; 
Broke Loose, I Increased My 
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tion that will pay any diligent worker 
$0.00 to $150.00 a week, write J. 
Inc, Chicago, Minos. 
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Andestrial Correspondence Univesity 
Dep 11, 11h at Wa, Piel, Pa. 


ABETTER JOB NOW! 


Learn good trade in a few weeks. 10 mil- 
Boa autos, ‘and. tractors need 
service. Repairmen needed. FREE 118-p. 
‘catalog gives full particulars. Write today. 
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Take the Limit Off 


Your Earning Power 


Sign and Mail the Coupon Below 


iness is calling for men with expert technical training and is not 
finding enough of them to fill the big j And yet there 
are men plodding along in small positions not getting ahead because 
they haven't the specialized knowledge which commands the high 
salaries. If you are one of these men—if you are not satisfied with 
what you are earning—if 
your prospects are not 
promising, look into the 
technical field and see th 
tremendous opportunities 
that it offers to the trained 
man. No need to stay in a rut, 
fo need to remain in a no-{uture 
job. Train as.a. Draftsman of 
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eager ee 


‘SII wovneaoare te geo 
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Building Expert and name your 
own pay 


Let the Chicago “Tech” Experts Train You by Mail 


praet 
in'd engineering and bul jare than 20, 
years they have been giving this practical instruct men at the College 
nd by mail, Every Sear hundreds of Chicago Tech” men step ahead of the crowd 
‘and into important positions. 


Draftsmanship 


‘Tie coon brings Pree 
ws, ibe Pr a ner 


FREE! 


Mark % in the coupon to show 
wh Soars itera you ‘and we 
I 


Settle Your Future—Now 


‘There's a constant call for experts in all brancher— 
‘and the high pay fen who ean plan and 
direct those who do the manual work. Mailing the 
‘coupon will tel you all about the opportunities and 


the way to take advantage of them, Send it today. Blue Prins 


Bike Prins 
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ELECTRICITY 


6 Needs You To Boss | 


2 SscueElectrical Exp ert 
EARN £3500 to oeooO a Year 


Tae &. to earn less than $100.00 a week when 
trained Electrical Experts are in such great demand. You 
ought to get more. RSet plan 

Satie es re Sn Ca boon te 
self for one of ions. Get into aline of work whe 
there Se ara f opportunites for advancement 
anda tie 9 


What’s YOUR Future? 


‘Today even the ordinary Electrician—the “screw driver” kind—is mak- 
ing money—big money. But it's the trained man—the man who knows 

fhe whys and wherefores ‘Of Electricity—the “Electrical Expert"—who is picked out 

"Roe Srdtary Bicriienrto bows the Big Jobethe obs fast pay pt S10000 a year, 


Age or Lack = Experience No Drawback 


you don't have tobe a 


able to make from $70 to 


Revolt ‘donized 
jevolution! 
Home Study Training | X Give You a Real ate 
1. Practical Instruction ‘Chicago 
Srovusetens biBh 

© Free Bleccal Out 
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& iFree’ Employment 
Sree Consulting 
Service. 
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Big Demand os 
Experts e 
Auto Business 


will not only know all about the 
you like best, but have a broad 
omicige of crerything caxmeced 
with every make of automobile, truck, 
tractor and motorcycle. You will learn 
A they are constructed, repaired, 
wit in perfect order and driven. You 
acquire all the knowledge that 
makes a man a well-paid, respect 
expert—a man whose advice and help 
is sought, and who never lacks a big 
job ar 


big pay. 
Learn at 


Learn Home 
Reading these books 
All About »f| whenever you have alittle 
| time, or referring to them 
by means of the complete \ 


These 
Six Big 
Books 
Shipped 


to you for 
7 Days’ Free 


index, is the easy way to 
learn the automolile busi- 

ness, You will quickly know 

more than the man who tries to“ 
learn the, bosiness by practical ex. 
perience in a ‘paid job 

Prentice. And you can do all this right 
at home — a giving up your job or 
leaving home to attend school. 


15 Auto Experts Tell You Every- 


a enition — Start 


Mail the Coupon 
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He wise man looks into space, s 
and Knows there is no limb to dimension. 


said Chuang [zu . 
"The wise iPRaainer hyenas greatest 
a 


distances Wi 


LONG RECORD of unequalled 
A performance has won for the 
Grebe Receiver the unqualified en- 
dorsement of all good dealers. 


“Musings of Doctor Mu” — the 
story of the development of the Per- 
feet Receiver, free upon request. 


BBE & CO. 


HILL, N.Y 


Licensed under 
Armstrong U.S. 
Pat, No. 1113149 
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From $5-a-Week Beginner to Scientific Chief 
of the World’s Greatest Telephone System 


How J. J. Carty, Directing Marvelous Research Work by Army of 3000 Scientists, 
Has Developed Our Phone Service “Half a Century Ahead of Its Time” 


By Harry A. Mount 


HE next step will be direct 
telephone conversations with 
Europe.” 

‘Just 47 yearn after Dr. Alex- 
ander Graham Bell heard the first feeble 
sound ever transmitted over a wire, 
this matter-of-fact, yet tremendously 
‘significant statement was made to me 
by the genius who has led the develop- 
ment of Bell's baby invention into an 
indispensable system of communication 
—by Gen. John J, Carty, vice-president 
in charge of development of the Amer 
can ‘Telephone & Telegraph Company. 
‘And the statement was entirely eharac- 
teriatie of the man, 


A Great Army of Scientists 


For more than a quarter of a century, 
General Carty has been the guiding 
chief of the most important army of 
industrial scientists in the world—an 
army that has created the one great 
‘American industry in which growth 
never has been haphazard or “hit or 
‘miss, but always the inevitable result 
of keen foresight, combined with orderly 
acientific research focused on the attain- 
ment of definite, practical ends. And it 
in largely through his ecientific leader~ 
ship thatthe United States today owns 

‘operates one 
third of all the 
world’s telephones. 

My conversation 
with Carty took 
placo in an office 
‘on the twenty-sixth 
floor of a great 
Duilding in Now 
Yock whieh to te 

nerve center 
tae vast met 
work of telephone 
Hines atretehing 
fromaea to sea— 
and beyond. 


John J. Carty 


that heretofore have been re- 
‘quired of "entra," even to ring: 
{ng numbers on distant exchanges 
‘and making proper charges against 
customers" bila. At that same 
‘moment two operators were male 
ing. direct connections. between 
New York and Havana, over a 
line that at one point lien more 
than a mile beneath the waters 
of the “Gulf Stream, And. at 
the same moment, routine tele- 
phone measager were passing by 
radio between an exchange on 
Catalina Inland ‘and another on 
the California mainland, 


‘Speech Around the World 


“The physical obstacles to 
‘electrical transmission of speech 
{0 any point in the world have been 
overcome,” I heard Carty saying. 
SE nave faith that we shall build 
it telephone system 
that | bring into, being 
common language for all nations, 
and that will join all the peoples 
of the earth in one brother- 
hood.” 
Visionary? Wait until you 
know Carty, the 
practical doer of 
“impoasible” deeds, 
Here is a man 
who, as a youth 
of slight build and 
jewhat retiring 
disposition, went to 
work at five dollars 
a week on a tele- 
yhone system con- 
‘isting of a few iron 
wires strung about 
the city of Boston, 
and a few crude ine 
atruments, used 
both as transmitters 
and receivers, which 
sometimes would 


While we talked, 
gangs were at work 


inva dozen. large FIVE years 

cities of the United || FETS "ihem «renting youth of 1 

States making the | was wording for fe dest & 

firat installations of || Yelephone system that consisted of few 
‘marvelous new || ton wires strong about the city of Bax: 
tem of automatic || tom. ‘Today he leads the technical de- 

Toitehing that pers || feowment of the ops erent industry that 

forma, without the Ses ener sot be 

touch’ of a human Kemer 

hand, ‘an’ ofthe || Sdedyr stunnte matkede 


‘work if one shouted 
into them, 

At theend of three 
years in 1880, young 
Carty had quietly 
irtroduced the first 
great advance 
toward the modern 
telephone—the full 
metallie circuit 


intricate functions 


markable career as 
es 
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‘Phe frat telephone exchang 
from a contempo wi 
‘operator, seated at 


ted incoming calls to boy 


bout the 


fan industrial general before whom a 
host of “scientifically impossible” ob- 
‘tucles in the way of the modern tele- 
phone has retreated, 

‘Not once, but again and again, Carty 
‘and his co-workers in telephone de 
velopment faced apparently insurmount- 
ble situations that threatened not only to 

further advance of the telephone, but 
feven to destroy the existing system. | In- 
deed, an entirely new industry had to be 
built from the ground up; for at the time 
Carty became one of the guiding geniuses 
Of the telephone, the wisest men knew leas 
about delicate ‘electrical voice currents 
than does the average high school boy of 
today. Even Alexander Graham Bell, 
who planted the seed of the great enter- 
prise that bears his name, could do little 
‘more than supply the great inventive idea 
—an idea a0 crudely worked out at first 
that while a person could telephone across 
the street, the instrument and system were 
entirely ineffective at greater distances. 


Every Step Carefully Planned 


Each advance since that day has beon 
deliberately planned, worked out in a 
Inboratory, and finally executed with the 
cooperation of many minds. There has 
been no aingle creator of the telephone. 
But guiding and directing the 
‘whole course of telephone evolu- 
tion has been the genius of 
Carty, first as manager of equip- 
ment and traffic for the original 
‘Telephone Despatch Company; 
Inter as chief engineer for the New 
‘York Telephone Company: final- 
ly as chief engineer and now 
vice-president of the American 
‘Telephone & Telegraph Company. 
‘Today he is head of a force of 
more than 3000 scientists, engi- 
neers, and assistants whose job it 
is to improve and extend tele 
hone service. Under his guidance 
‘science applied to industry has 
hhad its most grandiose test; and 
as a result of this tireless effort to 
aolve vast problems by scientific 
research years before they actually 
became acute, it is safe to say 
that the system now in service in 


Boards, connected onl 
telephor 


was to supply a newspaper office with 
telephone service—a feat that required 
the services of a telegraph operator 
stationed at the end of the line to take 


Sg, See on ret 


“Tinie inericn 
“torn out of the hubbul 
the 


‘silent sentinel 
‘End clatter 


‘of 
‘outeome. of 


phone connection, the ground being used to 
complete the circuit. 

“Al manner of squeaks, squawks, and 
howls came over the wire,” said Carty, 
recalling the difficulties of these early cir- 
cuits; “but if you shouted at the top of 
your voice, sometimes you could manage 
to be heard at the other end. When two 
wires were strung side by side, the effect 
of induction was such that if a person 
talked at either end of one of the lines, you 
could hear his voice at the distant end of 
either line.” 

But the faith of Carty and his colleagues 
in the telephone reached beyond the limita- 
tions of their instruments. One of Carty's 

jobs was to string up a “long dis- 


tance” line between Boston and Lawrence, 
Mass., a distance of about 26 miles. This 


the messages in code whenever the tele- 

phone should refuse to work! 

Tn the construction of the line, two wires 
were put up to provide two circuits and it 
‘was in the study of these two circuits that 
Carty conceived an idea that was destined 

. to become tremendously important in tele- 
phone communication. He determined to 
‘use one of the wires in place of the ground, 
ssa return circuit. He gave a workman 
instructions as to how to hiteh up the in- 
struments at Lawrence and he himeelt 
made the connections at Boston. ‘Then ho 
spoke over the line to the gitl operator at 
Lawrence—and a miracle occurred, ‘The 
line was perfeetly quiet! 


The Full Metallic Circuit 


“What did you do?” cried the astonished, 
‘operator, when she heard Carty's voice. 
“Why,” replied Carty, “I am using « 
full metallic cireuit.” 
“Gee,” said the girl enviously, “I wish 
we had one of those things down here!” 
‘Then came anew problem. It was found 
that when two full metallie circuit lines 
‘were built side by aide, induction or “eroas 
talk" occurred much mere readily 
than before. Hundreds of devices 


the United States is fully half a 
century ahead of its time as 
measured by “normal” progress 
in Europe. 

‘When Carty entered the busi- 
ness, iron wire was used and each 
individual wire carried one tele- 


T THE right are the tallest telephone jules 
twenty years ago 
ineet increasing business, resulted in public demand 


lat they appeared in New York 
Sach ‘monstrosities, built. to 


lines be put under ground—as shown above. 


tables in this <onduit are the busiest in the 
world.” While the poles carried about 280 wires, 


the cables shown contain 22,624 wires 
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Airtight Tank to Prevent Huge Oil Lose 


New Fireproof Floating Roof Designed to Reduce $100,000,000 
Annual Fuel Waste, Caused by Flames and Evaporation 


"OULD you believe that you could 
envelop a tank full of fuel oil 
with s roaring fire without invit- 

ing certain disaster? 

‘By doing that very thing during tests of 

a newly devised floating safety roof, ex: 

perimenters of the Underwriters’ Labora 

tory recently demonstrated not only that 
ofl tanks ean be safeguarded from fire, but 

{that the millions of dollars’ worth of oil and 

{ts by-products lost each year through fire, 
;, and evaporation, can be saved. 

Piling inflammable material on the top 
fand around the sides of a model tank 
equipped with the safety roof, the experi- 

‘menters poured oil on the tinder, set fire 

toiit, then watched to see what would hap- 

pen,’ And while the flames leaped high, 

{this is what did happen: 


Oil Boils without Igniting 


‘The oil in the tank actually boiled from 
tthe terrific hea’ yet it neither exploded nor 
ignited, After the fire had died down, the 
‘tank and its contents remained unscathed! 

‘The safety roof that protected the oil 
throughout this amazing test is said to be 
‘the crowning achiovement of inventors 
who have been endeavoring to relieve the 
increasing shortage in our available gaso- 
Hine and oll supply—a shortage due 
ina large measure to evaporation 
and destruction by fir. 

‘The total Loas of oil by evapo 


tion year is estimated at 

{600,000,000 gallons, valued at about 

$10,000,000." On' the way trom 
‘wella to. the 


200,000 gallons of 
rating from the crud 
wasted annus 


the circa 
‘roof and the tank wall = 


senting a preventable loss of $75,000,000. 

In addition, $7,500,000 worth of oil is 

ved annually by fire and lightning 

in devastating conflagrations that de- 

stroy $6,500,000 worth of other property 
and often result in loss of life. 

‘The critical need of lessening such 


im praperty in the United 
Pre. reduce. this lose 
‘he airtight Conk’ heu been designed 


tremendous leases, led to the invention 
of the new safety roof, which ean be ade 
justed to fit any oil tank, It ia said 
to be fireproof, lightning proof, and 
evaporation proof, and consists’ of a 
floating cover, the circumference of 
‘which is built slightly smaller than 
that of the tank it is designed to fit, 
‘Thin floating roof rests on the surface 
of the oil so that no air may intervene 
between that surface and the roof. 


How Roof Is Sealed 


Surrounding the floating roof and 
lyirg against the wall of the tank ia 
a gravel or cork “neal,” which fills in 
the space between the rim of the 
roof and the tank, and automatically 
adjusts itself to irregularities. 

‘This seal is provided with a deck that 
turns rainfall onto the main roof, which ie 
equipped with pipes to drain off the water. 
Investigation has shown that oil fires re- 
sulting from lightning are due to the fact 
that lightning sets off highly combustible 
gases that accumulate in tanks. 


Breparing the Gre, teat. The, tanks 
fuel oil, Is covered with 


Popailar Science Monthly 


Cons Brings His Magic Health Secrets to America! 


\OUE is here! 
He was scheduled to arrive in 
America the week this magazine 
appears on the newsstands. 

Emile Coué is one of the most spectacular 
figures in the world today. He is popularly 
known as the greatest individual healer in 
history. At his modest home in Nancy, 


‘a host of serious ailments. Crutches, 
‘observers tell us, are thrown away, 
cripples walk, paralyzed limbs are 
‘taught to move agai 

‘A small town druggist of dynamic 
personality, who became a student of 
‘autosuggestion, Coué in the past 10 
years has played host and healer to 
fan army of sick and crippled peasant 
that came in pilgrimage to his doors. 


Wins Fame by His Cures 


More recently, called to England 
to demonstrate’ ‘hia powers, he 
tained fame by curing Lord Curzon 
of “a dangerous and stubborn 
malady,” while scores of others in 
England claimed benefit from the 
novel treatment which now he is to 
demonstrate in this country. 

But the most apectacular part of 
Cout's work is that he claims for 
Kimaclf no healing power at all— 
merely teaches you to cure yourself, 
by. the mysterious force of auto- 
sggestion. 

Everybody today knows this won- 
derworker's famous phrase, “Day by 
day, in every way, Lam getiing better 
find’ better.” So common a catch- 
word has it become that itis w model 
for endless newspaper jokes. But be- 
fore you are led astray by ridicule, 
think’ of tho effect of repeating an 
opponite phrase. Suppose you should 
say to yourself, in gloomy seriousness 
night and morning for months, “Day 
by day, in every way, I am getting 
sicker and sicker!" Common experi 
tence will prove to you that you would 
toon become depressed and ailing in fact, 
fa reat f uchw daly doe of unealt- 
Th that fuck alone you have evidence of 
the powers of autosuggestion. Cout’s re- 
sults are accomplished by the operation of 
well known laws, Briefly, you have two 
distinct minds—the objective, or conscious, 
‘which receives all the impreasion from the 
outside world through your five senses; 
and the mubjective, or unconscious, which 
controls the automatic functions of your 
body such as breathing, digestion, the beat 
ing of the heart, museular and nervous 
reactions, and the processes of eliminating 
‘waste from the system. 


The Power of the Unconscious 


With the former we think, weigh alterna- 
tives, and deal with the material things in 
the World about us. ‘The unconacious is the 
source of our dreams, the storehouse of our 
memory and of all the impressions that the 
world has made upon us—indeed, of a 
myriad impressions that we were not con- 
‘scious of even as we received them. And 
this unconscious mind, guiding the fune- 
tions of our organs, keeps us well, hapy 

and successful if we but give it the chan: 
But if we fill it with ideas of gloom and 
failure, it guides our actions not toward 


By Edwin F. Bowers, M.D. 
Author of “Teeth and Health,” etc. 


health and success, but toward disaster 

‘The secret of autosuggestion, then, as 
preached by Coué, is to implant in this un- 
‘conscious mind the conviction of health and 
success. But how can this be done? We 
‘know by the new science of paychology that 


over as you repeat the phrase is merely 
bit of ritual that permits you to be sure of 
plenty of repetition of the phrase without 
actually counting with your conscious 
mind, and so keeping the latter alert and 
defiant of the unconscious. ‘The words are 
repeated aloud because thus the maximum 
of impression is made upon the unconscious 
by the muscular movements of mouth and 

throat and the nerve sensation of the 
ear, with the minimum of attention 
from the conscious mind. 

Many familiar experiences in life 
may be taken as instances to explain 
what Coué is driving at, In a game of 
baseball, one member of the team 
regularly plays magnificently. ‘This 
is because the idea of success is deeply 
Implanted in his unconscious mind, 
and the unconscious attends to all the 
{instantaneous reactions of eye and 
nerve and muscle that make him hit 
and run and eatch to perfection. 

But another—a_ new  player—is 
never quite sure of himself, He con- 
stantly though vaguely imagines him- 
self failing to eatch or hit the ball. 
‘Then, by a curious law of psychology, 
which Coué announces, the harder he 
wills to make a br’ ‘ant catch, the 
less chance he has of doing #0.” His 
imagination—dimly picturing failure 
—and his will—determined to suc- 
coed—are in desperate conflict, and 
in every such conflict the will loves. 


Fear Grips Imagination 


In many people, apparently, the 
imagination, feeding by its very 
nature upon the spectacular, is more 
ready to seize the dramatic or terrify- 
ing possibilities of failure than the 
calmer facts of success. Pictures of 
‘spectacular crashes, of disaster gath- 
fering like the storm, of falling from 
great heights, of making a glorious 
botch of what we aro doing, seem to 
‘appeal to the imagination more than 


(Continued on page 113) 


the unconscious is ac- 


cesible only when the 
conscious mind 
drowsea — when you 
are daydreaming, or 
half asleep. When 
your conscious mind 
ja alert, it doesn't 
allow the unconscious 
a chance to realize ite 


of feeding thoughts of 
health and success to 
the unconscious. 

‘The rhythm of 
ing aloud over and 
over again, as you fall 
asleep, “Every day in 
every way lamgetting 
better and better,” 
serves to lull the 
‘conscious mind to in- 
attention and by its 
repetition fixes the 
idea of universal im- 
provement in health 
and ability in the un- 
conscious. Thestring 
tied with twenty 
knots that you tell 


Try This Experiment on Yourself 


DEMONSTRATE the power of your unconscious 
T inoaght to tantorm hoof tes seer dees sige 
finch string to the end of pencil, and to the other end of 
the string attach a heavy metal button. Holding the pencil 


firmly in both hands, 
shown, but without 


change to follow the Hine 
you are thinking of, de- 
«= Spite the efforts of your 
will to hold the pencil 
_/ —Tmotiontess. 
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What Is Inside the Earth? 


Amazing Scientific Discoveries Give New Explanation of Volcanic 
Flames—Earth’s Center May Be Solid Mass of Precious Metals 


By E. E, Free 


NE of the greatest of all scientific 
mysteries lies literally under your 
feet. It is the mystery of what is 

inside the earth. 

‘Suppose you devised some kind of power- 
ful digging machine, capable of with- 
standing terrific heat and pressure, and 
suppose you climbed inside it and started 
downward through the rock and kept on 
going, mile after mile, until you penetrated 
‘ll the 8956 miles down to the center of the 
earth. What would you discover on the 
trip? What materials would you have to 
bore through? 

'No doubt you would expect to find a 
blazing central inferno of gases and molten 
metal. No doubt you have been led to 
believe this because it 
‘seoms to explain the 
flames and seething lava 
that issue from vol- 1, 
canoes, The explanation 
of spouting geysers, hot 
springs, and earthquakes 
is also popularly traced 
to the supposed molten 2- 
interior of the earth. the 

Until a fow years ago 
scientists likewise would 
have expected to find a 
‘seething ocean of molten 
rock inside the earth—a 
‘central cauldron of lava 
atill white hot from pri- 
meval fires. But today 
the scientist knows 


Washingt 


and preci 


that its interior is not 
molten rock at all, as 
most of us still believe, 
‘but a core of something 
more rigid than the 
strongest steel, probably 
‘8 core of metal 


What Science Guesses 


ust what that metal 
fa, nobody knows for 
‘sure, but there are two 
especially interesting 
‘scientific guesses. Dr. 
William H. Hobbs, the 
distinguished — professor 
of geology at the Uni- 
versity of | Michi 
guesses, for 
that the earth has a 
center made up mostly 
of solid iron 

‘This sounds strange enous! 
but another theory—a ms: 
recent, one—is much stranger 
still. “The heart of the earth 
saya this newer theory 
heart of gold!" At the ver 
center of the globe there mai 
be millions of tons of gold andi 
silver and copper and platinn 


‘This is not mere fantas 
speculation, but a sober di 
duction from the most critical 


Below at left, the sci 
entifcally disproved theo 
Fy that carth contains a 
molten inferno sir 
Founded by a crust 
Below at righ 
theory that earth 


investigation ever made in the chemistry 
of the earth's crust—an investigation con- 
ducted by the acknowledged world author- 
ity on this subject, Dr. Henry 8. Washing- 
ton, of the Carnegie Institution of Wash- 
ington, D.C. 

Doctor Washington, studying over 5000 
trustworthy chemical analyses of the crust 
of the earth, found that the elements com- 
‘mon in the crust are exclusively those of 
lighter weight. ‘The heavier elements occur 
only in the most minute proportions. Gold, 
for instance, composes less than on 
millionth of ‘one per cent of the earth's 
rust! 

Yet Doctor Washington thinks it im- 
probable that these heavier elements were 
always lacking. Then where is Mother 
Earth's missing quota of gold, platinum, 


‘The Earth's Contents—The Old Idea and the New Ones 


f THE DISCREDITED 
MOLTEN CENTER THEORY 


A.EAMING CENTRAL 
IMPERNS. VOMITING 

WA AND 
‘SHORING GAStS 


iho 'StoK 


THE MODERN 


Atright: Dr. Henry 
5. "Washington, 
Sno has advanced 
the "Fold" care 


and other heavy elements? Have they 
hhidden themselves away out of our redch? 

Doctor Washington believes that they 
have. He thinks that the earth was once 
molten. While it was in this condition the 
lighter elements rose to the surface; 
heavier ones sank, He thinks that millions 
‘of tons of the missing elements are inside 
the earth now. 

At the very center he would expect to 
find a core of the heaviest elements—such as 
platinum, gold, antimony, and osmium, the 

known substance, familiar 


‘used for the tips of gold pens. Outside this 
sphere of precious metals there is, perhaps, 
‘8 zone of those elements that are little less 
hheavy—copper and silver and lead. If there 
fs. a zone of iron, as Doctor Washington 


PLANETESMAL THEORY 


NICKEL 


3. Above, the theory that the earth was built up of ac 
‘camalating lumps of metal and stone. 


'H. Hobbs, geologist, leading exponent of this theory 


‘At left, De. Wiliam, 
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thinks there is, it presumably comes 

next. Clear outside, on top of all the 

‘metallic zones, is the surface layer of the 
lightest elements—the sl 

rocky crust on which we live. 

If this is true, where do the veins of gold, 

silver, and copper that we mine in the 
from? 


they have been brought up- 
ward by seepages of hot 
mineralized water from the 
depths of the earth. 


Old Ideas Upset 


But whether or not the 
‘earth's center is solid gold, 
fit is certainly something 
heavy, It contains some- 
thing far more dense than 
any of the rocks we know 
‘on the surface. And if you 
are astonished by this fact, 
which upsets most popular 
beliefs, you may be. still 
‘more astonished by the way 
acientists arrived at it 
‘They know the earth must 


for one 
thing, it weigha more than i 
should, 

T can hear you ask, 
“What! Has the whole 
world been weighed?” Ye 

the world has been 


effect put Mother Earth on 

‘scales and found thai 
he tips the beam at nearly 
six thousand million million 
zillions of tons: 

But how, you ask, did the scientists do 
it? Well, they started nearly 160 years ago 
with a novel experiment. It was an Eng- 

fhman named Maskelyne who first de- 

id to try to weigh the earth. To begin 
with, he decided he would need a mountain 
that’he could use as a known weight for 
eomparison. So he hired an engineer and 
tient him ali over the British Isles 
to find a suitable hill. This en- 


layer, the - the mount 


Vesuvius in a recent eruy 


guage, the plumb bob is “deflected from 
the exact vertical,” and the amount of this 
deflection is proportional to the weight of 

‘as compared with the weight 
of the earth. 


Because of this fact, Maskelyne's two 
plumb bobs were deflected very slightly, 


usiten reek buried rom the'aupleding cone 
ach one toward the hill. Careful borings 
{into the hill determined the average weight 
of its rock and this together with detailed 
surveys permitted the calculation of the 
bill's total weight. “Knowing the latter, and 
the deflection of his plumb bobs, Maskelyne 
was able to ealealate the earth's weight. 

By modern scientific methods the earth 


ing masses of white-hot 


Popular Science Monthly 


hhas been still more accurately weighed, but 
Maskelyne's results were reliable enough 
to prove that the earth was far too heavy 
to be hollow or composed of ordinary rock, 
since ordinary rock weighs only about two 
and three quarters as much as water, while 
the earth as a whole was found to weigh five 
‘and a half times as much aa 
water. ‘Therefore the inside 
Of the earth must be made 
of some heavier material 
than the outside, and scien- 
tists today agree that this 
material is probably a metal 
or a mixture of metals, 
Another thing that scien 
tists agree about today is 
‘that this metal core of the 
‘earth is not molten. 


The Molten Earth Idea 


‘The idea of a molten 
earth originated, T suppose, 
from what men knew about 
voleanoea, When they #aw 
molten rock burst out of the 
earth, they naturally 
thought that there was a 
vast reservoir of molten 
rock inside. Moreover, the 
once generally accepted 
“nebular hypothesis," con- 
cerning the origin of the 
arth, implied that there 
hhad been a time when our 
planet was a glowing quid 
ball, and that it had gradu- 
ally’ grown cold and hi 
ened on the outalde, leaving 
a fiery core within. "But the 
nebular hypothesis doesn’t 
agree with many unques- 
tionable facts that we know 
today; while voleanoes are explainable, as 
we shall see, quite otherwise than as giant 
chimneys from a huge inner furnace. 

‘At the same time acientists have been 
learning other facts that disprove the 
theory of a molten earth. It has been 
found, for instance, that earthquake shocks 
move through the earth as they would 

through @ rigid body. Further- 
more, the spin of the earth obeys 


sineer, as it happens, was that 
‘same Charles Mason who after- 
‘ward became famous as one of the 
men who ran the Mason and 
Dixon line separating America’s 
“slave” and “free” states before 
the Civil Wi 


Weighing the Earth 


After a long search, Mason 
selected a hill in Scotland. Two 
plumb bobs, or weights hung on 
atrings, were then set up, one on 
each side of the hill. ‘Such a 
plumb bob normally will point 
straight downward toward the 
center of the earth. That is, it 
will point downward when it is on 
a level plain so that the only force 
acting on it is the gravitational || 
attraction of the earth. 

But when the plumb bob is 
hung up near one side of 2 moun- 
tain, it will not point exactly 
downward. The mass of the 
mountain will attract the plumb 
ob just as the earth itself does, 
‘and since the mountain mass is || 
alongside the plumb bob and not 
below it, it will attract the plumb 


|] the mechanical laws characteristic 
|] of a spinning solid ball, not of a 

liquid one. And, most convine- 
{ing of all, are the facts about the 
tides. 


Earth Resists Tidal Pull 


More than 60 years ago the 
great English scientist, Lord Kel- 
‘vin, pointed out that an earth 
consisting of a thin solid crust 
|] surrounding interior 
‘would never be able to withstand 
the tidal pull of the sun and the 
moon, It is this pull of the 
|] heavenly bodies that makes the 

tides in the ocean. Now the pull 
is just as strong or stronger on the 
land. Why, then, are there not 
tidal waves in the solid ground as 
there are in the sea? Obviously, 
just because it is solid—beeause 
the land is too firm and rigid to 
yield to the tidal pull the way the 


CA water does. 
2 ‘Lord Kelvin figured out in tons 
the weight of the mountain es compared with the ‘ 
‘weight of the earth, it was possible to calculate the the amount of these tidal pulls om 
earth's weight, which war found to be much greater |] the land. “They were stupendor 
‘chan it could be if the earth were rock all through many times larger than any pos 


sible resisting strength of the £0 


bob sidewise. In scientific lan- 


(or 60 mile crust then supposed to 
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Flaming Lava at Night 


HIS remarkable night-time photo. 
he flaming new cone of 
7 taken from the floor 


‘mountain's recently renewed activity, 


constitute the only solid part of the globe. 
If we tried to live really on a thin rocky 
crust floating on a sea of liquid 

‘should not last one day. Inside of 
the solid ground would smash undk 
feet, Twice each day a vast wave 
maolied rock, hundreds of feet high, Ww 
roll round inside the shell of the earth, 
bursting through it and overwhelming 
‘every vestige of anything soli, 

‘There netually does exist, it is true, in 
the land as well as in the ocean, a tide; but 
ft is a few Inches high instead of hundreds 
of foct. It is the kind of tidal rise and fall 
that would happen in » very rigid solid. 
not in a ball of crusted liquid. We may be 
quite sure, then, that the earth aa x whole is 
f huge solid ball, even more rigid than if 
made of the best. steel 
clear through, If it was 


Doctor Washington be ¥ 
fn the course of ages ant 
ithhas bocome wold all the 
wey. through. Bot it 
pouible, on’ ¢ 
and, that it 
molten a¢ al, shat it han 
always been as 
Fad tees now, 

This view 
Hobs has | 
Brolution and Tia F 
Expression,” though 


prefers the word "rig 


tively near the earth's surface. With 
reduction of pressure the intensely hot 
Tock in the pocket melts, and the mol 
tenrock rushes to the surfacewherever 


it can, forming Maming voloanoes. 
Ta the photograph above, scientists 
fon the erater floor are shown measure 


ng the temperature of the gasea 
escaping from the lava 
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Threadless Wrench Holds 
Fast in Tight Places 


(DESPREAD demand for an end 

‘wrench that will adjust instantly 
and stay adjusted until the nut is 
Joosened, has led to the perfection of 
‘© postless, screwless, and threadless de- 


t 


Thumb ngages or releases 
the teeth. "Handle forms lower Jaw 


vice that combines light weight and great 
strength. In designing this wrench the 
manufacturers have eliminated all excess 
‘bulkc in the head, thus making it possi- 
bile to use it in tight places, 

‘The handle forms the lower jaw and 
is notched at right angles to the gripping 
face, while the mavable upper jaw is also 
notehed and ean be moved up or down 
when the notches are pulled out of en- 
uagement. When the thumb of a hand 
holding the wrench presses. the corru- 
uted part of the movable jaw, dis- 
‘engaging the teeth, the upper jaw will 
‘move instantly up or down to the proper 
adjustment, Pulling back on the j 
‘with the thumb again engages the teeth. 


Motor Truck Runs on Coal or Corn 


"To BEAT the rising cost of 
gasoline, British manufac- 
turers have perfected a mot 
driven by gas formed by blo 
ing a steam jet through a bed of 
burning coal, charcoal, or corn, 
or any material rich in carbon, 
and generated while the vehicle 
is in motion, 

Heat from the fuel produces 
steam, which is then forced into 
thefirehox. Carbon monoxid gas 
is'a reault. This gas is ads 
to the engine eylinders, 


GAS Passes 


‘The new producer gas truck, showing engine, 


tor, and fuel hopper 


‘What Is Inside the Earth? 
(Continued from page 29) 


to the word “solid,” for rigidity te only 
‘one of the properties of solids. Under the 
tremendous preaure and temperature In- 
tide the earth, itis possible that the prop- 
trtles of matter are not the same as we 
eTilaand tl ack vome other proper 
‘rigid and still lack some other proper- 
‘Profesor Hobbs explains 


to-a new theory of how the earth was form- 
‘ed—the no-called " pe 


probably than it 
planeta sweeping around it then. Along 
ame another star. Tt happened to pass so 
clove to the sun’ that the gravitational 
attraction between the two bodies pulled 
‘out a lot of matter from the sun. 

‘These enormous pulled-out “drops” of 
matter began to revolve about the sun. 
In time, as they collided with one another, 
ticking together when they struck, they 
feathered into great lumps. These jumps 
are the planets we know today—Venus, 
Mars, and the others; also the earth. 


Explaining the “Planetesmal" Theory 


‘The visiting star left behind sun sur- 
rounded by a vast revolving cloud of 
matter that had been torn out of it. 

In this cloud were millions of small lumps 
‘of matter—called “‘planetesmals,” or baby 
planets. One of them, a little larger than 
‘the others, became the nucleus of our earth. 
It picked up the smaller lumps that hap- 
pened to be revolving about the sun in the 
‘same general path. Think of a molasses- 
coated baseball flying through an endless 
‘swarm of gnats. 

In the course of time—millions on 
millions of years—the earth picked up 
nearly all the baby planets within its reach. 


‘That is the condition now. A few small bita 


World Built by Meteors 


Now scientists who are studying these 
meteorites that still arrive on 
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new explanation of volcanoes. He say's that 
voleances are caused by a sudden melting 
‘of x small pocket of rock comparatively. 
‘near their surfaces. 

To begin with, the inside of the earth, 
while not molten, is known to be intensely 
hot. Even at a depth of only 60 or 6 
miles—leas than one eightieth of the dis- 
‘earth—the rocks 
they would melt at 
once if it were not for the tremendous pres- 
ssure of the mass above them. This pressure 
‘keeps the heated rock from melting, just 1 
the pressure in a steam boiler keeps the 
water from all flying off as steam. 


Rocks Melt as Earth Shrinks 


But if you open the top of the boiler and 
relieve the pressure, the water will all ly off 
as steam. And similarly, says Professor 
Hobbs, if you pry up some of the outer 
layers ‘of the earth's crust, thus relieving 
‘the pressure on the hot rock inside, thi 
rock will promptly melt. Now the earth is 
constantly—if very slowly—abrinking in 
size. As it shrinks, the surface rocks are 
pushed up into folds and wrinkles like the 
‘wrinkles on a dried-up prune. These be- 
come mountain ranges. Under each of 
them the weight of the rock is lifted a little, 
the pressure on the deeper rocks is de- 
creased, and these rocks quickly melt. 
‘Whenever it can, this melted rock finds its 
way out to the surface and a new voleano 
is born. 

‘Thus, whether we accept the iron core 
theory of the earth's interior, or the new 
gold core theory, we may at least go about 
‘our affairs on earth secure henceforth in the 
belief that we have the solidest conceivable 
footing underneath us; and that the awe- 
{inspiring outbursts of voleanoes are merely 
local accidents instead of being, a8 people 
‘once thought, the grim mutterings of some 
‘vast, fiery inner cavern lurking right below 
‘our feet and threatening in some monstrous 
future catastrophe to engulf us all. 
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“The Story of Man and His World” 
The Most Fascinating Serial Ever Published in a Magazine 


OU will read in POPULAR SCIENCE MONTHLY 

during 1923 the most important serial ever pub- 
lished in a magazine. You will enjoy the most fasci- 
nating and thrilling story that could be told. It isa 
tale more absorbing than fiction could ever be. Aad 
every word of it is fact! It is “The Story of Man 
and His Worl 


It Begins in the Next Issue of 
Popular Science Monthly 


HIS unique serial, by Dr. E. E. Free, tells the marvelous 

romance of life itself, It is Science's own story of how 
‘our world came into being, of how life appeared and developed 
upon it, and of how the amazing drama of Evolution led, at 
last, to the birth of Man.” It is a story of spectacular events 
that covered more than a thousand million years—a time 50 
vast that all the centuries of recorded human history are 
“but a few seconds” beside it. 

Never before have you been able to read this wonder 
story of “Man and His World” in one simple, continuous 
narrative, Dr. E, E. Free—scientist, traveler, engineer, and 
‘one of the best writers of popular science in America—has 
revealed, in words made plain for everybody, the great secrets 
of science and life hitherto beyond the grasp of the average 
man. 


CROSS the pages of this great serial march prehistoric 
lizard-like monsters—twice as tall as elephants, more 
terrible than the fiercest tigers. And dodging fearfully be- 
neath their fect run a few tiny, ratlike creatures destined to 
outlive the freak monsters they fear and to become the an- 
cestors of nearly all modern animals, including man himself. 
In a still more ancient scene of the story you will see 
tiny “wormlike thing” trying to make his way up the bottom 
of a river against the current, trying patiently generation after 
generation, century after century, until he finally “invents” 
something’ that enables him to succeed—a rod of gristle down 
his back. What did he do, this little striving worm of five } 
hundred million years ago? He invented the backbone, one / 
of the greatest of all steps in the evolution of man 
Still farther back, in the dimmest mists of time, 
you will see a world absolutely devoid of any life except 
tiny pear-shaped drops of jelly with 
hhairlike stems. These, you will learn, Below: The earliest 


were the first ancestors of all life. ieee een 


Facts You Need to Know “#oundin dave 


How much of this story do you know? 
{San Yo alr not foo ate of if 

‘re to call yourself well informed’ in 
‘this Age of Science? 

‘Do you know that once there was an insect 
eating ancestor of man who looked about half 
like addog aud about half like a cat? "Do you 
know thet in far off Madagascar there still 
dwell descendants of this humble “eat-dog”™ 
freature? Or do you know how the marvels 
of the human body develop from a single 
speck of living matter, a single cell so small 
that you ean see it only through a powerful 


‘hite ‘blood ‘corpus ‘that attack. 
‘and eat disease germs? 
Tanumerable "fascinating 
facts like these go into the 
‘making of Doctor Free's great 
Story. Ts aiagniicent pen- 


Don’t miss this wonderful story, which begins in our next issue 
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Dexp Sea Thrillers in Natural Hues for the Movies 


Gorgeous Life on Ocean 
Floor to Be Thrown 
on the Screen 


LL our ideas of the bottom 
of the sea as a dark, colorless 
dungeon are now to be dis- 

‘pelled, with the announcement that 

3. E, Williamaon, famous creator of 

‘Undersea movies, is considering 

plans to use when possible the new 

color movie process perfected by 

Dr. Daniel Frost Comstock in 

Photographing in all its gorgeous 

colors the little known animal and 

plant life dwelling in shallow waters 
below the ocean's surface, 


An Undersea Pioneer 


Williamson, the one motion pic- 
ture producer who has invaded the 
‘ocean floor, already has recorded on 
Diaek-and-white films many wonderful 
und thrilling marvels of submarine life 
that are entirely new and strange to us 
Now, when color films are perfected, 
hhe is tatisfied that even those of us who 
‘know in a general way what the bottom 
Of the sea looks like will gasp in amaze- 

jent when we see the natural brilli- 
cy of those mysterious depths—the 
"Iand" where plants flourish, flowers 
bloom, and undersea life flashes in all 
tthe colors of the rainbow. 

‘Williamson has made thousands of 
daring voyages to this land, particu- 
larly in the vicinity of the’ West Indice 
He knows ite out-of-the-way places. For 
the black-and-white moview he has staged 
there thrilling scenes before the camera 
battles between divers and man-eating 
sharks, adventurous searches for sunken 
treasures, and ‘mermaids frolicking 
through deep wea foreste, 


Men and Camera Dropped into Ocean 


‘An artist and newspaper photographer, 
Williamson first utilized an invention 
his father's to take movies under the 
face of the water. This invention cons 
Gt a steel, glase-faced, watertight chamber 
in which itis possible for a photographer to 
operate a movie camera, By means of 
flexible sections this chamber is lowere: 
from a veasel to great depths. “Overcoming 
hundreds of difficulties, Williamson pro 
duced the first undersea movie— 
Williamson Submarine Expedition’ 
later Jules Verne’s “Twenty Thousen 
Leagues Under the Sea.” His 
atest exploit was to film with the 
slow camera the swift movementa 
of man-eating sharke and other 
‘undersea inhabitante, 

‘When color movies ean be applied 
to the sea depths, he says that: 

Islands of coral, which until now 
have appeared on the screen as 
fray masses of beautifully shaped 
Plant and tree formations, will be 
reproduced in their natural colors— 
blues, pinks, and reds. Deep sea 
mossea and ferns will be scen in 
gorgeous greens. We shall sce fishes 
of all-shades and forms—the bril- 
ant weakfish, the pink pompano, 
the variegated moonfish, angel fish 
and aailfeh, the mottled tarpon, 
the chameleon-like moray, whic 


larvelous new underwater photographs 


carder 
secu fer 
Fidine 


A thrilling battle with a man-eat sa color movi 
sthe potion of Uieees lepiagoredtaery es 3 
Ei nil be shown in the proposed mew wnder= 


New Color Photography 
Will Show Strange 
Plants and Fishes 


changes its color like tricolor silk, 
fand the monster gray shark. 

All this we shall see in a glow of 
spectral bluish light that illumines 
the ocean deptha 

‘The remarkable results of the 

cessful color movie process 
lly explained for the first 
‘of this magazine, 


mm by J. E- Williamson off the Wes 
"They show divers 


Staging = Deep Sea Film 


similar battle for 
ite movies now being shown 
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Seven-Ton Retort Scrapped by High Explosive 


HE use of high explosives to serap bulky and 
unwieldy iron receptacles or machines that 


hhave been discarded 's replacing the 


bbersome method of lifting them entire on ears 


and hauling them away to be melted. 

‘The scraps into which the receptacle or 
‘machine is shattered by the blast are not 
‘only easier to load on ears, but they also 
take up less room and thus conserve 
‘ear space. 

‘A manufacturer of explosives. re- 
‘demonstrated this method of 


scrap. 
tort, six feet high, was filled with 
‘water and six quarter-pound charges. 
of 60 per cent explosive gelatin, fitted 
with electric detonators, were sus- 
‘pended in the water, 


j 
y 


Into the seven-ton. 


ort, water, are 
‘ial charges of sxpioa 


BH 


TN When the charges were fred x 
rose from the shattered retort, while the fragments 
‘of the vessel fell within a radius of only 25 feet. 
‘The factor responsible for confining the fying 
fragments to such a limited space was the 


geyser of water 


‘water that filled the retort and in which the 
‘explosive was placed, for this reasoi 
Water is practically incompressible. 
‘Therefore, when the gelatin was exploded 
in the water, the expansion was in- 
stantly transmitted to the sides and 
bottom of the retort in sufficient force 
to crack them into pieces. But since 
the top of the receptacle was open, 
the greater part of the explosion force 
spent itself upward, producing a 
tall geyser of water. | Theshattered 
fragments of the receptacle, on the 
other hand, fell only a 


Engineers Make Mississippi River Bed Autograph Its Profile 


N AUTOGRAPHIC sounding ma- 
chine that makes it possible to 
obtain a detailed and accurate profile 

map of a river bottom as rapidly as a tow- 
‘boat pulling a barge can move along the 
line of soundings, has been developed by 
M. Meigs, Corps of Engineers, U.S. A., and 
fs being used by government engineers to 
chart snags, shoals, and rocks on the upper 
Mississippi River. 

‘The essential part of the mechanism is a 
‘sounding arm, the lower end of which drags 
‘along the bottom of the river, following the 
contour of the river bed. ‘The upper end of 
the arm is connected with a recording de- 
vice located on a barge. Vanes attached to 


Ae the ange ie towed 
fnovement of the 


the arm oppose the water in such a way as 
to force the end of the arm down to the 
river bed. 

‘As the barge, equipped with sounding 
arm and recorder, is towed along the 

‘any elevation or de- 

pression of the river bed 
causes the arm to move 
through angles 
to changes in elevation. A | 
quadrant attached to” the 
upper end of the arm moves 
through an equal angle and 


paper the amount of movement of the thread. 
By means of a graduated seale, every change 
in the distance of this mark from a base line 
can be interpreted as indicating a definite 
angular displacement of the sounding arm and 
hence a definite change in elevation of the 

river bottom. 
Since the recording paper is moved across 
rate corresponding to the speed 


of the barge, the stylus produces a jagged 
line along which horizantal distancen in- 
dicate miles covered, while vertical dis 
‘tances indicate elevations of the river bed. 

A valuable feature of this mechanism ia 


— N 


Upper Missin 

Speration of the 

ine shown at fat 
the 


the river 


tom: 


that the nature of the river bottom is also 
recorded. Gravel, sand, mud, rock—all 
reproduce their peculiar handwriting on the 
chart. 

Hidden snags are also revealed; danger- 
‘ous boulders are located. Indeed, the com- 
plete record of the river bottom on which 
the sounding arm is dragged, is obtained 
on the recording strip of paper. 


Tractor Drives One-Man Grain Binder 


PERATED 
by one man, 
a new power 
driven grain 
binder, devel- 
oped by a Cl 
cago implement 
manufacturer, 
cuts. a 10-foot 
swath and har- 


the greatest step 


inven- 


‘The machine differs from other bind- 
era in that the power for operating the 
binder mechanism is derived, not from 
the main wheel, but from the tractor 
that pulls the binder. ‘This power is 
delivered from the tractor by means of a 
revolving shaft with universal joints 
that make it possible to cover very rough 
ground, The arrangement enables the 
binder to be run at more uniform speed, 
and the steady flow of power from the 
tractor makes it poasible to cut a wider 


‘Through « revolving shaft with universal joints, 
is delivered from the tractor to the binder that it hauls, 


swath than with the ordinary binder. 
‘The direct positive drive prevents alip- 
ping and choking where conditions for 
‘cutting are unfavorable. 

Should the binder become choked, it 
is necessary only to stop the tractor. 
‘The power drive continues to operate 
the binding mechanism and the binder 
‘automatically clears itself. It is claimed 
that the machine doubles the acreage 
that can be harvested by one man, 
‘ereatly increasing his efficiency. 


How Rough Hides Become Glossy Leather 


‘THE process by which the raw hides of 
‘animals are transformed into leather 
fa far more complicated than most people 
realize. After the hides reach the tannery, 
they are cleaned of blood and dirt and then. 
softened by soaking and mechanical treat- 
ment. ‘Then the hides are treated with 


Pressed under « moving lass cylinder, 
Whe" iaate vecntven is homey ania 


lime, by which, with the aid of bacterial 
action, the hair is so decomposed that it is 
‘easily scraped off, together with the skin. 
‘At the same time the “net akin” on the 
flesh side of the hide is removed by serap- 
ing and shaving. 

Alter the hides are “dressed,” they are 
“‘gcudded,” process of seraping to remove 
lime, hair, flesh particles, pigment cells, 
hhair’ sacs, and soluble hide substance. 
Concluding with a thorough rinsing, the 
hhides are ready for the tanning process, 
which varies according to the kind of skin 
land the purpose for which the leather is to 
bbe used, “Having gone through the tanning 
process, the hides are scoured and then 
‘oil and grease are worked into the skin. 


Heavy leathers are usually ready for 
the market after they have been tanned 
and have been through the subsequent 
“eurrying” process, but the light leathers 
are often dyed, stained, grained, or em- 
bonged before they are’ marketed. Slow 
working acid dyestuffs and direct cotton 
dyes are the most satisfactory. The 
leather is either dyed in a manner similar 
to the dyeing of cloth, or the dye is applied 
to the surface with a brush 

Some leathers retain the rough dull 
finish with which they come from the dye 
‘bath; others are given a smooth and glossy 
finish. ‘This is done with a machine such ax 
that shown in the illustration. The leather 
is placed on a bed, and is pressed against 
‘2 glass cylinder, which is run back and 
forth over the leather with considerable 
pressure. This completes the process. 
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Bread Loaves Measured to 
Standard by Seeds 


HOW Uncle Sam is continually on the 
alert to prevent you from being 
jort weighted” when you purchase food 
is shown by the recent adoption of a bread 
measuring device by the Bureau of Agri- 
cultural Economics, 

The displacement principle is employed, 
the volume of a particular loaf of bread 
being measured by the uniform flow of 
flaxseed into a graduated tube. ‘The bread 
is placed in a container and the flaxseed is 
allowed to flow around it, completely sur- 


By the unifarm flo of Maxseed in thie 
sapparatsn, Uncle Samm measures the 
rounding the loaf and filling all the crevices 
almost as completely as would water. The 
difference between the amount of sced re- 
‘quired to fill the container when the bread 
isin it, and that required when the bread is 
removed measures the volume of the loaf, 

‘The flow of seed into a funnel below the 
container measures in cubic centimeters. 


MOONTED on swivel ring with 
‘ball bearings, the body of a newly 


cially for trans- 


invented motor truck, designed espe 


Dump Truck Has Swiveled Tilting Body 


erating the swivel and for tilting the 
body is driven by the gasoline engine 
that propels the truck, 


porting heavy 
materials, ‘such 
as coal and rock, 
can. be rotated 
sos to discharge 
load either 
ackward, on 
either side, or in 
any direetion be- 
tween these an- 
files. The capac- 
ity of the body 
is 63§ tons. 
The rin 
mounting i 
equipped with a 
gear for tilting 
the body for dis- 
charging its load. 


‘The gear for op- 


‘This awiveled body can be tilted in any direction 
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NTER- 
LOCKING 
asphalt shingles 
which, the 
manufacturers 
dlaim, will not 
‘warp, curl up 
or blow up in 
‘wind oF storm, 


‘The interlocking feature permits sin 
wle-layer roof construction 
Interlocking of these shin 
plished by means of slits ¢ 
sides of each shingle (w 


Rotary Brush for the Teeth 


ORE thorough cleaning of the tat devo inch 
MGirinade ponible by stemall crear | {Debut aeltrated at the right. Inn 
Ree oe en eee gies. ‘Tab points formed by the 


handle to which it is rigidly fastened. ‘The 
position and pressure of the brush on the 
tecth are maintained by a second handle 
through which the shank revolves. 


slits lock tightly'o 
the shingles are 
shingles are made 


ide wh 
The 


the unde 


New Shingles Interlock over Old Roof 


Type Setting 
Made Easier 


A RUBBER stamp 
printing outfit by 
which the operator 
cean set type without 
having to read the 
letters or figures back= 
ward has been per- 
fected by a San Diego, 
lif, manufacturer. 
‘The type units aro 
laced in a hinged 
ire frame that forms | << <$__—_________] 
face of the stamp. This frame in swung the type units, on which are printed the let- 
away from the face and in it are placed ters as they will be read. 


Tractor Elevator Loads a Ton a Minute 


PORTABLE  clevating loader, 

operated by and mounted on a 
Fordson tractor, isa recent contribu- 
tion to industry by a Phila 
dolphin, Pa., manufacturer, At 


tached toa regular Fordson tractor and 
taking its power from the power shaft 
of the tractor, the loader is said to ele- 
vate and load more than a ton 

of material a minute. 
The material 
picked up 
and elevated by 
buckets at- 
tached to an 
endless chain 
and is dropped 
upon a convey 
& trough over 
the top of the 
tractor. This 
conveyor drops 
the material in- 
to trucks drawn 
up in front of 
the tractor. The 
tractor backs 
into the pile of 
material to be 
loaded so that 
there is a con- 
tinual supply 
for the elevator. 


Tilustrating how the conveyor is attached to the tractor 


Safety Fender Puts Brakes 
on Descending Elevator 


N AUTOMATIC safety fender for 
freight elevators has recently been de- 
vised by a large manufacturing concern te 
safeguard operators trom being crushed to 
death by descending 
The invention consists of w control bar 
attached beneath the floor of the ear and 
connected with the elevator driving 
mechanism in such a way that the instant 


Striking a workman's head, the 
Fender bar automatically brakes the 
‘descending levator 


the bar strikes any obstruction it, auto- 
matically shuts off the power and brakes 
the ear. 

‘Thus if a workman should be leaning 
over the shaft door with his" head and 
shoulders in the shaft, the safety bar of a 
descending levator, striking his head, 
‘would immediately brake the ear and bring 
it to astop before the pressure could be- 
‘come great enough to crush him. 


Charting Mouths with Dummy Teeth 


BU THE use of dummy teeth mounted 
on an aluminum plate, dentists are 
now able to chart quickly the conditions 
found in the mouths of their patients and 

© ey Kastan to keep a 
permanent 
and com- 


— 


‘The inset above shows 
ation 


‘typleal permanent 
Teeth, made by means of the dummy teeth 


plete record of every case treated. 

On the plate is marked a diagram of a 
normal dental arch. ‘The normal posi- 
tions of the 16 teeth of each jaw are i 
dicated by holes. Into these holes fit 
dowel pins attached to dummy teeth, 
Abnormal positions of the teeth are 

reproduced by 
inserting the 
dowels of the 
model teeth in 
other holes pro- 
vided for that 
Purpose. 

‘A. permanent 
record of each 
case is made on 
charts on which 
the position holes 
of the planning 
plate are marked. 
Tomakearecord, 
a chart is placed 
fon the plate 30 
that the dots co- 


through the 
chart, The chart 
is then filed for 
future reference 
that will save 
much time, 


Slide Rule Makes Radio Calculations 


‘HE recent invention of a circular radio 

calculator or alide rule, by Raoul J. 
Hoffman, noted aeronautical engineer of 
‘New York City, has assisted greatly in the 
design of wireless sets, eliminating the 
tedious method of computing values for in- 
ductance, capacity, and other ‘necessary 
figures by menna of formulas, 

‘The calculator coralsta of a cardboard 
base, on which are mounted a circular exrd- 
‘board dial and transparent celluloid pointer, 
sd hay, 29 selon graduated in the 
Unite used. 

"Thus, to compute inductance of a coil 4 
inches long, 5 inches in diameter, wound 
ea = 


with No. 20 double cotton covered wire, 
tthe two scales of length and diameter of the 
dial and base respectively are adjusted 50 
that the proper figures are superimposed. 
‘The celluloid pointer is then moved to DCG 
20 and the answer, 2700 microhenrys, is 
read on the dial 

Vice versa, if the inductance were known, 
the coil dimensions could be determined. 
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Small Gas Engine “Cranks 
Large Road Roller 


[SING a small single cylinder gasoline 
engine to start a large one, a concern 

in Harvey, Il, claims to have solved the 
problem of turning over the crankshaft of a 
large road roller engine, Heretofore elec- 
trie motors and compressed air starters 
hhave been used. 

‘The small air cooled single cylinder motor 
{is mounted on the frame of the larger engine 
in such a way that the friction pulley of 

aller motor presses against the flywhcol 
of the larger engine. ‘The operator ataits 
the small engine by hand, and ther 
preasure on a lever, brings the small wheel 
{in firm contact with the large one, As aoon 
as the large motor has started, the amaller 
‘engine is stopped. 


Orriciats of the Bureau of Animal Indus- 
try say that there were twice as many caves 
of rabies during the year ending June 80, 
1922, as the year before, and point to tha 
fact that many of the cases occurred during 
the seasons when dog-muszling is not re- 
quired by city ordinances. 


Civil War Sniper’s Rifle Comes Back 


THE mivers 
ponderous 
rifle of Civil War 
days has re 
turned in the 
form of a super- 
accurate rifle 
made by the 
Winchester Arms 
Company for the 
United States 
Government and 
used by the 1921 
Olympic team in 
defeating the 
Swiss riflemen for the fit time in a 
score of years. The Civil War weapon 
was used only for sharpshooting, for it 
was so heavy that it had to be trans- 
ported in a wagon and shot from rest. 
‘The barrel was made unusually heavy 
overcome the whipping action or 
jump” of the gun. 
In 1915, Captain William Richard, 
‘one of the world's greatest riflemen, con- 
ceived the idea of applying the old, 


Ghiper's rifle that he invented 


heavy barrel principle to a modern high 
power rifle. He obtained two barre 

fone rifled with six, and the other with 
four, grooves. ‘These he mounted on a 
Springfield stock. Experiment resulted 
in modifications, and the present prod- 
uct is an S-pound barrel 26 inches long 
tapering from 11¢ i 
the chamber to 3 
While this type of rifle weighs about 11 
pounds, the weight is well distributed, 
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Floating Cradle Lays Jointed Pipe across River Bed 


cradle 150 fect long, suspended 
between two moving barges, en- 

fgineers recently set new speed records in 

submerging thousands of feet of flexible 

joint, 80-inch cast iron pipe under three 

fivers that cross the 

route of n 20-mile water 


B. THE ingenious use of x timber 


‘The total width of the three rivers under 
which the pipe was submerged in this manner 
‘was nearly two miles, and the pipe was lowered 
to depths ranging from 20 to 89 feet. 

‘Before the pipe was laid, trenches were ex 
cavated across the beds of the streams and 


supply line running into 
Norfolk, Va. 

‘The timber eradle was 
hhung so that the lower 
end. moved along the 
river bottom, while the 
upper end” projected 
above the barges..-‘The 
pipe sections were joined 
fone after another at the 
Upper end of the eradle, 
and aa the barges moved 
slowly forward the 
jointed pipe slipped 
down the curved. skid- 
way of the cradle. to 
the river bottom. 


| 4 


et 


At the upper end of 
the Gale ab 

wections 

Tai one by one’ 
feined "Then, athe 
ges supportin 

the cradle. me 
forward, the jointed 
Pipe slid gowns 


the irregularities bby which the eradle was swung from the 
trench were eliminated — two bar . 
by pulling a rectangular On the derrick barge a special pot wan 
drag, weighing three swung from a furnace to the cradle and from 
tons, along’ the bottom — this pot each joint was poured. AB soon as 
by. cables. the lead was poured and before the bell of 
‘The lower end of the the pipe joint had cooled, the joint was 
pipe laying cradle was carefully eaulked and then chilled, After 
Rept in contact with the — the bell had cooled, the joint was broken’? 
iver bottom, whatever to allow the pipe to conform to the curve of 
the depth of water, by the cradle. The entire pipe laying rig was 


1 159-foot timber eradle used in submerging raising of lowering pur- then moved forward and the pipe allowed 
pipe across three Virginia rivers chase blocks and tackle to slip down as the cradle advanced. 


NS 
= 


URNITURE manufacturers in 
many have developed an ingenious 
method of dyeing the wood of living 


Crank," sd ape Eah 
Through s tube to the tosis 


Coloring the Wood of Living Trees 


trees instead of waiting until the tree is 
cut-down and sawed: into lumber to 
Spply the coloring 

‘A solution of the dyrestull fn water is 
supplied to the roots ofthe tree through 
1 tube from a tank suspended from the 
trunk at a height of 10\0r 15 feet. The 
Aliasolved dyestuf, absorbed by the root, 
is conducted with the sap, through the 
Jong cells of the wood in trunk and 
‘branches, to all parts of the tre, inclad- 
ing the foliage, The solution ames 
from cell to eel through the incosing 
cell membranes by oxmonis—that i, the 
tendency’ of fluids to pase through por- 
‘us partitions and mix-—and imparts 
tniform color tothe wood fiber 

‘A tree from 60 to 70 feet high requires | | SORES = 
approximately four weeks to become ; 
thoroughly permeated by the dyestull Trap Harpoons Animals 
‘Then it dies nnd is cut down to be sawed 
find seasoned into lumber suitable for | FZASED on the principle of the harpoon, 
furniture making Sinew spring gun. for trapping {ure 

Not every dseetuffcan be used inthis | bearing animals, has been designed by Mr. 


rrethod, for unless it forms a true solu- | V. M. Brown, of Medicine Lodge, 
tion, it will not pass through the mem- ‘The trap includes a barrel in’ which i 
branes of the wood cells. A similar | mounted a spear that is driven downward 


method has been suggested for impreg- | by a coiled spring concealed within the bar- 
pating the wood of living trees with pre- | rel. This spear is normally concealed and 
fervatives that ‘would prevent their | held by a trigger to which is attached 
mature decay. This method means a | long rod terminating in a bait hook. 
considerable saving in labor and expense ‘When the animal pulls on the bait, the 
lover former processes. ‘automatically released and driven 
inimal by the foree of the spring. 
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New Stagecraft Lifts Scenes through 
Floor and Paints Them with Light 


Revolutionary Playhouse-Amphitheater without Aisles 
~ “Created by Young American Designer 


MAGINE yourself entering a square enough. ‘The stats are confined to the 
theater without aisles, and in which main floor and a few boxes or stalls at the 
the stage, instead of being “framed” rear of the auditorium. ‘The aud 

like a picture, at one side of the auditorium, literally seated around the stage, and 

juta'out from a corner, presenting a wide strange as it may seem, even though th 

circular front to the audience. No stage concentric rows of seats are separate 


‘curtains, back drop, or orchestra pit are in by 4 =-foot spaces between chair back ana 
sight—just_ a bare, colorless platform, chair back, Geddes’ plan actually provides 
separated from the ‘spectators only by seats and a deeper stage than 
low flight of steps. theater with orchestra, balcony, and 


‘Arranged in quarter circles concent Since the 
with the curve of the stage front, 
widely separated rows of seats form 
‘an isleless amphitheater. Above, a 
domed ceiling extends over both 
the audience and the stage site, 
‘There are no balconies, 

‘You reach your seat by passing 
‘long the wide apace that separates 
‘your row from the row in front. And 
‘as you do so, from somewhere come 
strains of music from a hidden 
‘orchestra, sounding as if the orches- 
tra were directly in front of you 


ae is actually project 


Norman Bel Geddes 
EQUIPPED with six mechs 


training n. 'art "school, 
Norman Bel Geddes, of New 


chiefly 
cathusiastic study of stagecraft 
‘This young American designer 
of the revolutionary new theater 
ade his start by writing & play 


4 Spe Suddenly Appears CS cotevsion soeeeevenas 
‘he lights go down. Then all at Recta ae rea 
ance te stags appre int ble of ee 
light, the source of which you ean- nned for Detroit, Cincinnati, 


not trace. You are amazed to see 
‘before you a complete stage with 
eenery where, but a few seconds 
before, only a bare platform was 
visible, ‘The play begins and 

thrilled by the spectacle before you, 
‘flashing, changing, melting riot of 
color—you seem to have been made 
1 part of it, by some mysterious 
‘agency that 'you can’t understand, 
‘The act ends, and as the lights go 


Sf: q 
with its gorgeous scenic effects, had 
been only a moment before. 

Such ihe fray, pew 
tamer lined “oye Ue 
eer ‘eae i aed: octings, Narnia Stage Setting Painted with Light 
Sg ig a Tee = 

means Slate’ Wektng tfecin  Reuiltne ects ie tha rm Be 
ita pree- ho been med bers ee ptt by pn 
Wy lad Salon ef tnstes baie force Sapp Be tpemetines RSs same, non of the rect eanban 
lnoned age tage re Geddes Sed Wom bac ag gh tai the tune, pone ofthe yraent cmt 
ies toe, dpieesd's ae estate se otha ie penny =plrngg =ire ogc 
tet sores as ioe fea wa seers 
loa kitty mwthose. aye eed a 
oe at Teil fate plants 
ae tes eek See pees ae 
‘the couttr opening = at the close of & scene or 
ecceelgna Sinan ee 
Earaenerement scape taney 
Polenta Sallog lowerea a fe 
tein ached ful metre Poa sets ne 
moe cae fates 
ps 
weit on ae ene, 
recap tine Geode and 
ee 
ee ois trot 
ine thee efor Tenis 
sie tip ieee ees 
ped nploss 
hes ses the"tnined foot othe 
ee : The evel 

The scheme conceived “agyemonestdgelthenauare, perme a a floor that 

by Geddes anes Saks ee | Seer eore 


the platform, which is 
raised to the auditorium, 
The hydraulic plungers 
will lower or raise a stage 
in 12 seconds. 
Immediately beneath 
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[Rt the close of an act or scene, tobe 


‘theater. 
space between the foyer and the stage well 


‘The remaining ““undergroun 
‘is occupied by the orchestra, entirely con- 
cealed from the audience above. 
the stage well are dreasing rooms. 
Finally, underneath this orchestra level 
is the basement, in which stages are rolled 
on and off the hydraulic lifts, scenery is 
kept, and various workrooms are housed. 


“Painting by Light” 


Especially interesting are the stage itself 
‘and its background, which consists either 
of a plaster dome ‘or canvas cyclorama. 
Geddes supplies background partly by = 
quarter circle of canvas set up at the rear 
‘of the stage itself, but mostly by “painting 
by light. 

‘The originators of this art conceived the 
{dea of employing light to “paint” scenery 


ingenion 
tire stage with its tettings is lowered on hhydraule plungers 
‘replaced 


ORCHESTRA 
WEARD THROUGH SiDTS 
WW STEPS 


‘STAGE SUPPORTED ON 
HYORAULIC PLUNGERS 


“acta rks ak 


for the mest act. 


by'a new setting 


jhta from projection 
amps on a plaster dome, or on a semicir~ 
cular eanvas back drop. | They developed 
three systems of “color painting,” which 
‘were introduced in America by Lee Simon- 
son, another young American stagecrafts- 

‘The first of these methods—that used by 
Adolph Linnebach, of the Schauspielhaus 
in Dreaden—consiste of a simple lantern 
containing an are light, but no lens, which 
throws onto the plaster or canvas back- 
ground designs painted on glass. Thus, 
instead of painting scenes on canvas drops, 
‘as is now done, the scenery is actually 
painted on glass and then projected, like a 
stereopticon view. 

‘The second method is that used by Max 
Hasait at the Dresden Opera, and adopted 
in New York with some success.  Hasait 
projects a design in shadows by means of a 
frame, across which are fastened various 


that is rolled onto the plungers and lifted to the auditorium 


‘Scenic effects are “painted” by colored lights projected from 
iSeraret theta” aati 


thicknesses of gauze, ‘The light that filters 
through one section of the gauze is of 
greater intensity than. that projected 
through another section, resulting in a well- 
defined shadow on the plaster dome, or 
cyclorama. Whatever color is desired ia 
furnished by spotlights. 


Source of Light Unseen by Audience 


Finally, a method called the “Ars ays: 

cludes not only remarkable projes- 
tion devices for reproducing realistic cloud: 
effects from drawings or photographs, but 
also a battery of high powered bulbs and 
lenses, by which color designs painted on 
flass slides may be projected, as if from a 
magic lantern. 

In his new theater Geddes provides for 
“light painting” by locating his light pro- 
jector in a balcony in the back of the audi- 
torium, out of sight of the audience. 


Compressed-Air Tube 
Passes Red Hot Rivets 


RIVETPASSING by comprened ait 
‘through a flexible metallic hose is re 
placing the dangerous bucket-and-tongs 
method. The new apparatus consists of a 
simple compressed-air gun and. storage 
tank and a metal hose that leads from the 
forge to the riveter. 

By its own weight the red hot rivet, 
Groped by the forgeman into a receptacle 
at the end of the hose, opens a valve that 
closes again automatically. The forgeman 
applies the compressed air by pressure on a 
{foot pedal, and the rivet shoots down the 
hose to the job, arriving free from scale, and 
without possibility of aecident. Rivets ean 
be delivered 125 fect at the rate of 60 feet 
in three seconds by only 834 pounds of air. 

'A.20 per cent saving in cost of operation, 
a well as greater safety, are advantages 
claimed forthe new compressed-air method 


PEER? ate hak sivek opens the vals 


bith 
—sangadea 


Plunging Chisels Crush 
Concrete Road 


THE, ox sd steiping 


ways the most difficult part of a road 
repairing job—has been greatly simplified 
by the invention of a powerful road-break- 
ing machine mounted on a truck driven by 
8 gasoline engine, and similar in design to 
tthe crushers once used in stamping mills to 
‘crush quarts and metal ores. 

Eight heavy steel plungers, connected in 
couples and provided with removable 
wedge shaped chisel points at their lower 
‘ends, comprise the battery of crushers 
placed in a row at the front end of the 
truck. ‘These plungers slide in bearings and 
fare alternately lifted and dropped by four 
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eccentric levers keyed to a rotating shaft 
driven by the truck engine, The weight of 
the plungers is #0 great that, as they drop 
from n height of about two feet, their 
sharp chisel pointa cut through the con 
crote and break it into fragmenta. 

‘Two heavy flywheels provide for con« 
Linuity of the reeiproeating motion of the 
plungers. The machine weighs about two 
tons. 

Whenever one of the chisel points be- 
‘comes worn or broken, itis quickly replaced 
by another. 


Four Thousand Miles in a Rowboat 


[NA Jtitoot combination power and row 
boat driven by a single cylinder, 23- 
horsepower engine, Walter P. Horger and 
Henry J. Miller ‘started from Detroit, 
Mich.,, recently on a 4000-mile cruise 
through the Great Lakes as far as Duluth, 
Minn. and back. 

‘Their route was through the center of 
Lake St. Clair, along the American shore of 
Lake Huron, across the middle of Saginaw 
Bay, through the straits of Mackinaw and 
St. Mary's River to Lake Superior, and 
finally along the Wisconsin and Minnesota 
shores to Duluth. 


Under ordinary weather conditions and 
in smooth water the boat is capable of 
making from seven to eight miles an hour. 
It is equipped with a canvas top with two 
holes through which the adventurers can 
stick their heads. This top keeps out water 
during heavy seas. 


House Numbers on Curbs 


AINTING house numbers on the cur 

where they are in plain sight of auto- 
‘mobilists and drivers of delivery cars, is a 
practice that is becoming popular with 
residents of Glendale, Calif. 

The numbers are stenciled on the curb 
with lampblack and oil and will last for 
years, Before the stenciling, the curb is 
leaned with a stiff steel brush, The num- 
hers used are about six inches high. The 
cost of stenciling the complete number is 
only 25 cents, yet the saving of time to 
merchants in making deliveries is said to 
amount to thousands of dollars a year. 
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PARTMENT houses with en- 

trances at the sixth floor, 80 feet 
above the ground, will soon ‘be con- 
structed in the fashionable Riverside 
Drive district’ of New York City to 
face an elevated cross street that 
bridges a deep valley and joins the ele- 
vated drive at 134th Street. 

‘Since residences on Riverside Drive 
‘and on cross streets leading from it 
‘command high rents, builders quickly 
seized the opportunity offered by the 
‘opening of the elevated street. They 
found it impracticable, however, to 
build residences from the ground to the 
80-foot level of thestreet. On the other 
hhand, the cost of building a foundation 
£80 feet high would be tremendous. 


How the Problem Was Solved 


They are solving the problem by 
designing an extraordinary type of 
‘apartment building in which the lower 
half, from the ground level to the 
sixth floor entrance, will inclose garages 
‘and warehouses. Upon this foundation 
building will be erected the eight-atory 
modern apartment house proper. 

All the buildings facing Riverside 
Drive and the eroas atreet to a distance 
of 200 feet from the intersection of the 
elevated streets will be of this type. 


Six-Story Foundation for peleahtiaeets House to Hold Garage 
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How to Measure Your Body’s Horsepower 


D2, YOU ow how strong you are? 
Run up the stairs as fast as you can— 
two or threo at a time if you like—and have 
‘some one note the time in seconds you re- 
quire to climb a definite height in fect. 
From these figures, and your weight, in- 
cluding clothes, you ean determine your 
“horaepower” by means of the chart shown 
below the accompanying illustration 


Suppose you weigh 150 pounds and 
climb the stairs at 60 vertical fect a 
minute. On the upper scale, A, find 150 
and 60, and take the halfway be- 
tween, or 105. On scale B is your horee- 
power—about 0.273. 

By hauling up a weight with a rope 
passing over a pulley, you can find the 
horsepower of your arms, using the table. 


Successful Woman Beekeeper 
Invents Queen Incubator 


FINDING nillinery less profitable and 
less interesting than beekeeping, Mies 
Josephine Whipple, of Los Angeles, Calif., 
turned professional apieulturess and has 
recently invented a queen bee capsule, or 
incubator, in which the queen bee spends 
tthe first ten days of her life. It is declared 
to be a valuable contribution to apiculture. 

‘On the queen bee depends the entire life 
of the bee colony. She lays the eggs, in 
cells provided by the workers, and these 
eggs later hatch into other queens. Queen 
rearing has become a distinct industry in 
the United States, with 


cone year are 
‘said to be as high as $12,000. The profits 
from the industry may be realized from a 
recent transaction in which half interest in 
1 prize queen was sold for $150. 
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” ew Plants Bend and Struggle mi Reach Light 


IVE minutes of candlelight, stream- 
ing through a pinhole, is enough to 
make the slender stems of little 

‘mustard seedlings lean over toward the 

source of the light! 

‘To get a glimpse of sunshine, the shoot 
of a tulip bulb will struggle upward through 
the dark earth for a distance of 11 inches, 
and at the end of the climb will have enough 
reserve energy to spread its leaves and 
create a flower! 


Light, Not Heat, Causes Growth 


Interesting facts about the sensitiveness 
of plants to light and the energy they put 
forth under its influence have been ‘re- 
vealed in a seria of experiments, conducted 
by scientists of the United States Depart- 
ment of Agriculture during the past year, 
that have revolutionized our knowledge con 
cerning the effect of light on plant growth. 
‘The work of Uncle Sam's experimenters in 
discovering a brand new agriculture in 
‘which the growth of plants is governed by 
Tight rather than by heat was described 
fully by Lewis E. 
‘Thelas in an arti 
in the December 
fgoue of POPULAR 
Science. Moxtuy. 
‘The new experi- 
with» tulip 
incidentally 
demonstrating the 
tremendous growing 
power of the bulb 
In" response to 
light, are illustrated 
at the top of 
page. When a bulb 
was "covered with 
fix inches of sol, ita 
shoot easily reached 
the surface and. de- 
veloped healthy fli- 
age" and flower. 
‘When the soil cover- 
ing was increased to 
11 inches, the bull 
hnad sufficient energy 
to send its shoot to 
the surface, expand 


managed to struggle to the surface, even 
though its flower was unable to make the 
grade, and remained within 134 inches of 
the top until it shriveled, 


Plant Makes a Brave Fight 


Covered under 14 inches of earth, the 
bulb shot up its plant 13 inches and then 
abandoned the struggle. 

In the experiment revealing the sensi- 
tiveness of mustard seedlings to light, the 
seedlings were covered by a box with « pin- 
hole in the center of one side. After this 
hole had been uncovered for five minutes 
toadmit the light of an ordinary candle, the 
little planta were found leaning over in the 
direction from which the light came. 

Further interesting experiments were 
made by Dr. R. B. Harvey, of the Unie 
versity of Minnesote. By illumination from 
tungsten filament niceogen-flled lamps he 
ripened many varieties of seeds in unheated 
basement rooms, where no sunlight entered. 


Wing Spars Support Engine of New Loening Monoplane Racer 


EPARTING from the usual “auto- 
mobile type” of airplane con- 
struction—that of supporting the 

‘engine, with propeller, on the longerons or 

ongitudinal members of the fuselage, 

Grover C. Loening, famous young Ameri 

can airplane inventor and designer, has 

pertected an extraordinary 

type of racing monoplane in 

which the wings and the 

powerful engine they support 
form x complete flying unit 

{in themselves. 

Loening has added just 
enough length of feather- 
weight fuselage to provide 
{for the pilot's cockpit and the 
tail surfaces. 

‘The new machine, said to 
bbe the most powerful for its 

ize in the world and able to 
attain a speed of 200 miles an 
hour, was entered in the re- 
cent Pulitzer Trophy race at 

Detroit, Mich. One of its 

chief advantages is said to be 


reduetion in weight and wind resistance. 
It weighs 2700 pounds ready for flight. 
‘The extraordinary feature of construction 
fa the fact that the engine is mounted 
directly on top of the monoplane wing, the 
‘weight of the engine being supported by 
heavy transverse spars running the full 


length of the main wing structure. ‘This 
‘makes possible extremely light construction 
of the fuselage, which is only twice as long 
as the engine and is built just heavy enough 
to support the pilot and tail surfaces. 

The 600-horsepower, 12-cylinder engine 
can develop 630 revolutions « minute, 

‘The continued success of Loening’s de- 
signs is evidenced by the fact that his fast 
monoplane air yachts have been adopted, 
with several minor improvements in de- 
sign, by the Army Air Service, 


Tanks Waste Fuel 


A TON of coal a year i 
wasted by each uninsu- 
lated hot-water tank in use 
in American homes, according 
to the statement of a promi- 
pent manufacturer. Four 
fifths of this loss is prevent- 
able, and greater economy is 
possible if all hot water and 
hot air pipes are insulated. 
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Automatic Speed Control Brakes Train at Curves 


ESIGNED to prevent disastrous 
train wrecks due to the failure of 
engineers to observe block signals 

or their earelessness in taking curves at ex- 

ive speed, an automatic train governor 
designed by E. Rodolausse, a French en- 
gineer, not only makes a train foolproof, 

Dut actually keeps an accurate record of a 

train's performance by which the engineer's 

competency can be judged. 


Control Keeps Tab on Train 


Here are a few of the things that the 
governor does automatically: 

Stops a train the instant 
passes a block signal, 

Brakes a train when its speed in taking a 
curve passes a certain specified limit. 

‘Makes a permanent speed and brakin, 
record, showing every action of the train ot 
fan entire trip. 

‘The automatic control mechanism, con- 
tained in a small box attached to the loco- 
motive tender, is propelled by a shaft {rom 
the foremost tender wheel, and is set to a 
specified maximum speed by means of a 
dial on the outside of the box. When the 
speed of the train, transmitted to the con- 
trol mechanism through the shaft, passes 


¢ locomotive 


~S 
- / 


——~_ HAIN STRIKES TRACK >) 
CONTACTS. OM APPROACH To CURVES, 


“The impact of this chain fender with track con- 
Cacts en approaches to curves sets the braives 


Sulphur Sprincey 


sian of speed regulating 
(anemones 


This Train Passed | 
a Block Signal 


the specified maximum, a centrifugal gov- 
emor automatically opens a safety valve 
that applies the brakes until the speed of 
the train falls below the maximum limit. 

‘At the front end of the locomotive is a 
chain fender adjusted to strike 
vertical rods placed along the 
railway line at approaches to 
dangerous curves, or wherever 
tracks or switches are not clear, 
‘The impact of one of these rods 
on the chain, 8 the Joomotive 
passes, in transmitted to a 
noid in the control box. ‘This 
solenoid operates a cam wheel 
that opens a safety valve and 
seta the brakes. 

Meanwhile, ever 


is recorded on a paper strip. 


This Raft-Boat Sails against the Wind by Wind Power! 


yet able to progress against the 

‘wind at moderate speed, small 
er craft of unique design recently made 
wal succesaful trial tripe on the Seine 
River, near Paris, navi- 
tated by the inventors. 

"The apparent paradox 
of sailing against the wind 
by wind power is explained 


De by the power of the wind, 


Saving Energy 


‘The wind tums large 
‘vanes like those of a wind- 
mill and the energy thus 
generated is transmitted 
by a belt and pulley to a 
shaft, the submerged end 
of which carries a propel- 
ler. As the blades of the 
‘submerged propeller press 
against a much heavier 
and more substantial me- 
dium than the air pro- 
peller, the slippage is much 


‘energy resulting from lesser slippage and 
‘greater speed of revolution makes it pos- 
ible for the eraft to 


‘The inventors have built several modela 
‘on a small scale, the largest of which is 
raftlike eraft of ‘three tons, about 18 feat 
Tong. ‘The success of the trials has 
couraged the inventors to undertake 
‘construction of a five-ton 
ceraft of the same type. 


Home Humidifiers 


PT HE necessity for ine 
creasing the humidity 
of the air we breathe in 
‘our heated homes, if we 
‘would prevent wintertime 
sickness, was pointed out 
in the December POPULAR 
SCIENCE MONTHLY. 
Growing recognition of 
this has induced builders 
of some of the finest homes 
in America to equip them 
with air humidifying ap- 
paratus. A manufacturer 
specializing in such de- 
viees reports recent in- 
stallations in new homes 


ler, The saving of 


: Where the Bottom Fell Out of 
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Eye-Witness Describes Colossal Cloudburst in a Western Canyon 


By John Edwin Hogg 


‘HAVE just talked with the only eye 
witness of the most colossal cloudburst 
recorded in modern times—with Joe 

Lacy, a guardian of the Los Angeles water 

supply aqueduct, whose family fled up the 

hills {rom their doomed cabin on the edge 
of the Mojave Desert, Calif., while a wall 

‘of water 60 feet high thundered down the 

‘canyon at their heels. 

‘This phenomenal deluge occurred a few 
‘months ago, over a region of four square 
miles, within the watershed of Sand 
Canyon, a gorge descending from the 
‘Sierra Nevada Mountains in southern 
California. 


A Twelve-Foot Sheet of Water 


Within the space of half an hour it is 
estimated that 240 inches of rain fell on this 
small area, Imagine this in a region where 
‘two inches of rain in 24 hours is considered 
hat such a cloudburst 

it had burst over a 
big city, sending a sheet of water 12 feet 
thick erashing down upon the homes and 
strecta, wrecking buildings and perhaps 
drowning thousands. 

Even in this mountainous desert region 
where, through a queer freak of weather 
conditions, it actually did occur, the cloud- 
burt wrought appalling devastation. Tt 
mashed to pieces the only substantial 
‘welling in the region, carrying a G40-acre 
pasture bodily down to the desert, and leay~ 
ing only a great, mud-flled gorge where 
the homestead had been. Its waters swept 
‘more than 30 feet deep over the Los Angeles 
‘aqueduct, which crosses the eanyon's 
mouth. ‘They uprooted huge trees that had 
‘been growing for 260 years, and left them 
nothing but battered logs’ buried in silt, 
miles out on the desert floor. 

‘An incalculable quantity of earth was 
‘ploked up in the flood’s nine-mile rush down 
the canyon, and deposited for miles out in 
the desert, from two to 20 feet thick, in a 
tremendous, fan-shaped mass, with a front 
16 miles wide. 

‘The mud deluge buried the motor road! 
blocked traffie for several days in the valley 
and wiped out some 10 miles of the Sout 
tracks. 


Story of Eye-Witness 


about nine o'clock in the 
he told me, “when T 
lent crashes of thunder in 
the mountains. ‘Then eame a roar- 
ing, rumbling, crashing noise that 
sounded like an army of motor 
trucks coming down the canyon. 
It dawned on me that the noise was 
caused by a mighty wall of water 
rushing down from the mountains 
above—a deluge that I could see at 
intervals as the lightning flashed 
Teould see trees and boulders being 
flung high a8 if by huge explosions 
ite, and come thundering 
orge.” 

Lacy had observed the storm 
gathering over the mountains all 
day. Early in the afternoon, he 
‘saw two thunderstorms gathering. 


‘On the floor of the Mojave Desert, 12 miles from the 


mouth of Sand. 
tise trunk the remains of = 
‘and 


Pte at the ren led ‘clouds in 
OF the great Colorada Wiver canyon in, jo crer the mavantaine 


Over the highest hills, near the head of 
Sand Canyon, were great banks of clouds 
that appeared to be rushing toward the 
mountains—and this struck him as ex- 
tremely unusual, since most of the 
desert storma ‘come from the 
‘mountains to the west. 


Safely in the Hills 


“After I realized what was hap- 
pening,” he continued, “I rushed 
into the house, shouted to my wife 
‘and children to run for the hills, and 
grabbed a telephone—a private line 
connecting me with the Los Ange- 
les Water Department. I shouted 
to the engineer at the other end: 
‘Sand Canyon is about to be washed 
off the face of the earth! Send your 
engineers and workmen, for the city 
soon will be cut off from wat 
“Then the line broke, and T 
rushed to the safety my family had 
found in the mountains above, 
From there I watched by lightning 
flashes the water sweep everything 
before it, including our home. 


‘Canyon, war found this battered 
oft torn from, 
opine 


‘the canyon walle 
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HIS ied! 


ye view shows the vast sea of 1 


1d picked up 


In the flood’s nine-raile rush down the canyon and depesited 


‘on the Mo} 
fand 15 maiden wide 
Lon Angeles 
‘and the cabin from which Joe Li 
‘ils family 

scientific explanation of ti 


“My first concern, of course, was for the 
pipe siphon of the aqueduct that crowed 
the head of the canyon, for I know that if 
it were destroyed, Lod Angeles would be 
‘cutoff from its water supply. Going down 


that the water ‘was 


re Desert in a fan-shaped sass 20 fe 
‘At the mouth of the canyoa ay 
water supply aqueduct that withstood 
aqueduct quard, escaped with 

"The diagransnatic sketch at the right illustrat 


‘hick in epote 
shown the 
Sela 


the 
‘cloudburst 


iE 
a 


W\, 


all day, gathering clouds from the entire 
mountain range, and shaping them into a 
cloud vortex over the canyon. A thunder- 
storm that had previously passed over the 
mountains into the Mojave Desert was 


‘sucked back into the mass, and a second 


instantly chilled, changed into moisture, 
and poured down in the form of rain, Un- 
questionably, both storms were of unusual 


‘size. Either one of 


not creeping any 
higher, T found that 
the top of the huge 
pipe, 26 feet above 
the floor of the can- 
yon, was covered with 
water to a depth of 
‘more than seven feet! 

“Although bat- 
tered, the aqueduct 
was ate, At midnight 
the water was going 
‘out of the canyon at 
the rate of 2500 cubic 
feet a second.” 

From the marks of the flood It is evident 
that the water in some places attained a 
height of 65 oF 70 feet, while it splattered 
mud a full 100 feet above the eanyon floor. 

‘The reasons for the freak: storm were 

Over the west slope of the Sierras, the 
prevailing rain-bearing winds blow from 
tthe Pacific Ocean. To get aver these lofty 
peaks, the clouds are driven to a very high 
elevation, where they are chilled by the 
atmosphere, causing the moisture in them 
to be precipitated in the form of rain 

On this day, there evidently’ was an un- 
usual meteorological condition that caused 
a swirl or whirlpool of air currents over the 
top of Sand Canyon. This wind eddy lasted 


them in itself would 
have caused an extrae 
ordinary cloudburst, 
Combined, they 
od more water 
in 20 minutes onto 
this small region than 
would be contained in 
the entire normalraine 
fall for eight years, 


Sed Boulders carried 
own from the moun= 
tains by cloudburat 


First “Mother 


By James M. Scott 


CLE SAM will soon own the 
first “mother ship of the air. 

Carrying beneath her huge 
800-foot body a brood of speedy 
bombing and scouting planes that she 
ean release or pick, up while traveling 
at full speed, the “R-I"—first_semi- 
rigid airship 'to be built in Ameriea— 
will provide, when completed, an ef- 


Herman T. Kralt 


Chief aero engineer of the Goodyear Tire 
and Rubler Company, in charke of con- 
structing the "R-." He predicts that " 
fentire surface of the aieship of the future 
Wil’be of metal. And the first practical 
‘Ail metal airship will open wide the gates 
‘to the use of the airship commercially” 


fective means of patrolling the Atlantic or 
Pacific seaboard. 

Construction of this remarkable “mother 
airship” for the United States War De- 
partment will begin at an early date at the 
plant of the Goodyear Tire and Rubber 
Company at Akron, Ohio. And the moat 
significant feature "about  her—especially 
{rom the standpoint of commercial 
rment—is that whe wil be the firt airship 
tobe designed and built expecially for the 
use of nonsinflammable, helium gas. 

‘Indeed, Dr. R. B. Moore, chief chemist 
of the United States Bureau of Mines, in 

« charge of the government research work in 
connection with helium, declares that the 
future of lighter than air craft never has 
been brighter than itis today, and that the 
problems of helium production have been 

lved. Within the next decade, he adds, 
2 per cent helium will be produced at 2 
cost as low as $20 the cubie foot. 


A Rigid, Triangular Backbone 


‘The work of constructing her will be 
under the direction of Herman 'T. Kraft, 
chief aeronautical engineer of the Goodyear 
Company. 

‘The ship's structural rigidity will be 
along its backbone, which will consist 
chiefly of a duralumin framework keel of 
triangular cross section running from nose 
totail. Into this keel will ve built the large 
frame of the nose cone and also the fins, 
forming one integral structure. Tt will 
be driven by four low compression Liberty 
motors. Three cars, constructed of dural- 
umin and aluminum, will be slung from 
the keel, the navigation car being forward 
and the two power cars aft, side by side. 

‘The pilot’s car will ordinarily carry a 
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Ship” for Airplanes to Use Helium 


‘and iwe power 
rears aft, side by side” 


erew of from 16 to 20 men. A te 
graphic signaling system, by which the 
‘can signal the power cars for speed changes, 
engaging motors, and reversing, will be a 
feature of the control-hoard equipment 
‘The propellers will be 20 feet in length 
and will have 640 revolutions a minute 


Small Electric Motor Shakes Sifter 


NEW clectrie sifter, which shakes 

‘material through a screen at an 
extraordinarily rapid rate, has a novel 
eccentric that produces a rapid shak- 
ing motion. 

“The material to be sifted ia thrown 
into a container at the top of the sifter 
‘and falls upon a movable mesh screen, 
A small electric motor beneath the 


sifter rotates a shaft connected with 
the screen through an eccentric, im- 
parting a vibratory motion to the 
‘screen and causing the small material 


to be brought over the opening in the 
‘The machine is capable of screening 
a ton of moist sand in four minutes, 
It is also used for the purpose of sepa- 
rating the solids from the liquids in 
various processes used in chemical 
‘manufacturing industries. 


February, 1923 


a 


You Can Make Your Home Safe from Fire 


Walls of Metal Lath and Plaster Withstand Blaze for an Hour 


TLL you be one of the 15,000 vie- 
‘tims of fires in the United States 
this year? 

Will your home be one of the 1600 
dwellings offered as unwilling sacrifices to 
the God of Flames this week? 

‘You can’t answer those questions. But, 
thanks to remarkable progress in the sci- 
ence of fire prevention and fire control, 
you ean help to eut down the $1,500,000 
Wally toll exacted by preventable fires in 
this country, and of which you now must 
pay your share. You can help to reduce 
the tremendous cost of fires in human lives 
‘sacrificed. And the way you ean do it i 
to observe a few simple precautions to wafe- 
guard your own life, the lives of your fam- 
lly, and your home. 


Homes Protected at Small Cost 


By the most authoritative and complete 
fire tents ever attempted, the Fire Under- 
writers’ Laboratories of Chicago, Il, have 
proved that we can make the ordinary 
frame dwelling almost completely’ fire- 
proof. Obviously, we eannot reconstruct 
‘the homes in which we now live, but we 


inexpensive im- 
provements that wi 

fireproof than they are now. And if we 
are building new homes, we are assured 
that fireproof construction will not entail 
‘additional cost, 

Fire ia the world's greatest peace menace, 
‘The United States spends yearly $283,- 
000,000 (neurly enough to build a Panama 
Canal) to replace fire losses. And a very 
Jarge percentage of this loa results from 
fires in homes. ‘The problem of confining 
fires to the buildings in which they atart 
hhas been practically solved as the result of 
careful education in building, increased 
‘vigilance and efficiency of fire departments, 
and modern fire fighting methods. ‘The 
important problem now is that of confining 
fires to the roome in which they start. 
‘This may be accomplished, experts tell us, 
only by thorough education to eliminate 
common acts of carelessness, use of ma- 
torinls advined by those who make it their 
business to examine fire risks, and actual 
replacement of hazardous parts of our 
homes. 


New Fireproof Building Material 


In reaponse to a growing demand, en- 
gineers now have developed a fireproof 
Iuterial for home construction that, in 
‘exhaustive testa, has proved to be an 
tirely adequate safeguard. This material 
cons'ata of plaster of Paria (or gypsum) 
amd. expanded metal sheeting ar lath. 
Several coats of the gypsum plaster are 
applied after the sheeting is nailed to the 
studding in the same way that laths are 
now put up. The sheeting tested and 
approved is threc-eightheinch diamond 
mesh such as ia now used for stucco work 
on the outside of houses. It serves to 
Fupport the first, or “scratch,” coat of 
Eypeum and sand mixed in the ratio of one 
to one. ‘The second or “brown” coat eon 
sists of fibered or sanded gypsum in a 
ratio of one part gypsum and two parts 
fine sharp sand. The third, or finishing 
coat, is a mixture of three parts lime putty 
to one part dry ealcined or burned plaster. 
‘Neither the materials nor the method of 
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destroy 1600" dwellings ever 


States and 


‘of five years are in 


Fire Buff Gives Advice on Fire Prevention 


NE of the queerest hobbies in the world is thot 
‘of Robert H. Mainzer 
broker whore lifelong avocation haa been attending 
every big fire in the eit 
‘More than a score of prominent New Yorkers have 
the same fad. 
‘schoolboys, and the name of" 
cacribe ther 


wt, he drops everything to rush to the scene, and he works as h 
Having seen 4353 three-alarm fies, and inspected 
's greatest cities, Mainzer speaics with intimate know! 
He says 
fnadequate construction, and incendiars 


iremen there. 
partments in most oF 8 
Sage of fire prevention problems, 

"Carelessness, 
ceauses of fies. Tns 
precautions 


OT ASHES AND CoALs 


smerable fires from the fest two causes could be prevented, if 
‘The fre peril is s0 grave in the nation today that ever 
ud give thought to it, and teach fie prevention methods to his children, 


causes of preventable fires. that 

week in the United 

in dollars over a period 
ed above 


at left), a Wall. Street 


‘They race off to fies with the entho. 


are the three 


application are patented, and a wall or 
ceiling can be constructed by any plasterer 
‘at a cost no greater than that of ordinary 
plaster or cement. The metal is manu- 
factured by steel companies for other pur- 
‘poses or expressly for use in fireproofing 


homes. The plaster of Paris is derived from 

gypsum, a common mineral, by 2 process 

‘that removes the water con- 

‘tained in the mineral, It can be obtained 
‘and applied by any builder. 

In the tests performed by the Under- 
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‘writers’ Laboratories the material was in 
the form of a ceiling and a wall. For the 
wall test, a double wall was constructed 
consisting of two by four inch studding 
spaced 16 inches apart. Upon these was 
nailed the metal sheeting. Gypsum plas- 
ter was then applied to both sides of the 
‘wall and the entire 10 foot by 12 foot frame 
was placed in a gas furnace in such a way 
that the flame had access to one side, while 
tthe other side was unexposed. Thus con- 
ditions similar to those to which a wall 
‘would be subjected in an intense fire were 
produced and the results were analyzed. 


A Barrier to the Flames 


When one of the slabs thus tested was 
exposed to the flame for 4! hours, the 
‘thermometers on the unexposed side of the 

Il registered an average of 263° F., while 
the temperature of the side exposed to the 
flames averaged 200° F. 

‘A second slab was subjected to both fire 
tand water, the flames beating upon one side 
for an hour, after which the slab was with- 
drawn and subjected to the force of 1 
inch stream of water. The wall was pract 
cally destroyed, of course, yet not until it 
‘had withstood the extreme onalaughts of 
fire and water for an hour. 

‘This “time rating” of one hour was far 
greater than any rating ever given to walls 
constructed of other materials. 

‘The ceiling test was performed by con- 
structing a ceiling of these materials over a 


A section of rigid metal lath nailed 
tor studdiag "at reinforcement. for 
‘contraction of wells er eellings 


furnace and loading the ceiling with bricks 
to imitate the conditions that actually 
exist when a ceiling bears the load of a 
floor above. ‘The "‘time rating” again was 
extremely high, although, as in the wall 
teat, the ceiling was eventually destroyed. 

By these terrific fire tests the experi- 


HESE illustrations 
now how walle coms 
structed of eyprum plaster 
By expanded 


than an hour 

of fireproof wall a 

expened to 8 = 
‘At right: Exposed face of 
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menters effectively demonstrated that if a 
fire should gain headway in one of the 
rooms of a home inclosed by fireproof 
walls built of the materials tested, the blaze 
could be confined to that room’ for more 
than an hour without danger of its spread- 
ing to other parts of the building. 


Where Metal Lath Gices Safety 


By slight alterations, vulnerable parts 
of our homes may be made fireproof with 
these materials. Metal Iath can be used 
over the furnaces, in closets, around flues, 
‘staircases, bearing partitions, and the in- 
hhabited floors at a cost less than the in- 
terest charge for four months’ occupancy 
—and give safety nearly equal to that as- 
sured by complete fireproof construction. 

In addition, all of us should see that our 
homes are roofed with incombustible ma- 
terials. We should safeguard flooring 
where steam pipes pass through by fitting 
metal collars on the pipes, place asbestos 
boards above furnace pipes that are too 
close to beams, and see that all electrical 
circuits are installed in approved conduits, 

Finally, we must guard against careless- 
ness, which is the greatest cause of fires, by. 
Aisposing of matches, cigarette and cigar 
butts in metal receptacles, keeping our 
basements clear of rubbish, using metal 
‘containers for ashes, using non-inflammable 
materials for cleaning purposes, and prop- 
erly protecting our homes with lightning 
rods. ‘These precautions will assure safety, 


This Large Capacity Truck Was Built from a Tractor 


CONSTRUCTED by com. 
ining a Fordson tractor 
with the wheels obtained 
from a large steam tractor 
‘and mounting a wooden body 
on them, a homemade lange 
capacity ‘truck is being used 
by a contractor of Athens, 
Ontario, Canada, for the pur 
pose of hauling stone from a 
crusher and distributing it 
along % road that is being 
built, 

‘The rear wheels are chain 
driven from a jackshaft at 


mission and are wide enough 
fo that the truck ean negoti- 
ate soft and muddy country 
roads while carrying a couple 
‘of cubic yards of crushed 
stone. - 

Simply by removing a panel 
‘at the rear of the truck, the 
Toad can be dumped. “The 
‘owner was obliged to build 
his own machine because he 
could find no truck on the 
market capable of hauling 
similar loads over the rugged 
country where most of his 


the rear of the tractor trans- 


‘work was situated. 


New Instrument Is Played 
with the Feet 


MUSICAL instrument built on the 

Principle of a piano, but in which the 
keys operating the " sound-producing 
mechanism are pressed by the feet of the 
player, has been invented by a Western 
Tnubielan. The strings of the instrument 
fare mounted on a vertical frame Inclosed 
in a wooden case. The keyboard is placed 
fat the bottom of the ease. 

‘There are eighteen pedals. Nine on the 
left side of the keyboard represent tones of 
the chromatic neale beginning with G velow 
the middle C of the piano; the nine pedals 
fon the right produce chords. Shifting of 
the key is effected by stops that reach 
‘acros the strings and are also operated by 
the feet. All pedals are pivoted on the 
same fulcrum bar, separated by friction 


‘The tonal range of the instrument is too 
limited to make it suitable for solo work, 
‘but it supplies a satisfactory accompani- 
ment for stringy or voice, 


‘The Editor will be glad to supply, 
whenever possible, the names and 
addresses of manufacturers of de- 
vices mentioned in this issue of 
POPULAR SCIENCE MONTHLY. 


[HE world’s largest paver, weighing 

‘over 30 tons, manufactured by a 

Milwaukee, Wis., concern, will auto- 

‘matically lay a mile of concrete 

road pavement in four days. 
“Material is brought to the 

paverin cars. A derrick on 

the paver grapples the 

body of each ear, picks 

itupand deposits its 

Joad in a charging 

skip. The skip 6 

then rises while 

the ear body is 

being replaced, 


pacity 
‘of 60 cubic feet 
‘of material. 

At this point 
‘a valve is automatically opened and 
the proper amount of water enters the 
mixer. A clock mechanism, called a 
“batghmeter,” starts to operate with 
the mixing drum and Jocks the dis 
charge mechanism so that the material 


must remain in the drum for a full 


minute. The batehmeter also counts 
the number of batches mixed, 

After the mixing time has elapsed, 
the operator unlocks the discharge 


Paver Lays Road Automatically 


sien dope 
Hteit on the 
road 


mechanism and the concrete flows out 
‘of the drum into the distributing 
bucket. The operator sends out this 
bucket to where he wishes to deposit 
the concrete, reverses the bucket and 
allows the conerete to flow out, while 
the bucket returns to its original posi 
tion. ‘The rate of return is go regulated 
that the amount of conerete left in one 
position is just enough to make a slab 
‘of the desired thickness. 


~ Bathbrush Holds ‘Soap 


‘TE latest bathbrush has in the center 

of the bristle side a space large enough 
to hold a cake of soap. The soap is held by 
a clamp that can be adjusted by a screw 
fon the back of the brush as the soap be- 
‘comes smaller from use. 


Corncribs Made of Chicken Wire 


© Around poles driven in a circle are fastened sections of wire 
raineribs. 


fencing, forming gr 


"Roofs are of cornstalle 


ORNCRIBS that 
cont little and give 
good ventilation for 


This Pocket Camera Is only 
Half an Inch Thick 


EXTREMELY compact, yet combining 
the most improved features of a large 
‘camera, a pocket camera recently perfected 

is only a half inch thick when collapsed, It 
is equipped with a long bellows extension, 
permitting the photographer to take pice 
‘tures as near to the objective as a foot and 
half. ‘The rising and falling front permite 
Photographing of tall buildiags without 
tilting the camera, and without distortion, 
‘Despite its small size, {ce camera may 
be fitted with almost any high grade lena. 


Paper Umbrella 
for Emergency 
COLLAPSIBLE 
‘paper umbrella 


that is serviceable 
and attractive has 


econtly been de- 
signed and patented 
as an inexpensive 
emergency shelter 


for the traveler who 
ia caught in a 
shower, 

‘The umbrella is 
made of waterproofed paper and consists 
‘when open of two cones, the inner one of 
which wets as a brace’ (corresponding to 
the ribs in the ordinary umbrella). When 
collapsed, the umbrella is flat, resembling 
a bellows in shape, and can be packed 
in a suitease or under an auto seat, The 


umbrella will withstand a 30-mile wind, 


What Do You Want to Know? 


‘Send your questions on subjects of general or applied science to Informa- 
tion Department, POPULAR SCIENCE MONTHLY, 225 Weat 39th Street, New 
York City, inclosing self-addressed stamped envelope 


Q. Why is the water of the sea salt? 


. How do we know what the stars are 
made of? 


‘A. By means of the spectroscope, which 
is‘an Instrument for anaiyring their ight 
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‘and determining which chemical le- 
iments compose ‘the glowing "mibstance 
Hom ich te ight amet Each 
Chemical clement gives out its own 

‘Scalar Kind of ght a 


2. Are, there any creatures that live 
A, Scientists believe that certain one 
‘xiled “animalcules "do. 


Q. What is hypnotism? 
‘A. A mental state in which the attention 
becomes s0 much fixed on some single 
thing oF person that noting else ie per- 
ceived fire. 
‘Sxcape or 

your fin 

Walt 

tention hed om the fe: When 

ome one as hiypnotived you, your at= 
fention Is fixed on him, tothe exclusion, 

‘of everything ese. 


). Why ian't the aie all used up by the 
Stay tecteatamds 
A. Because ay fast asthe oxygen in taken 


Tractor Drives Powerful Fire Pump 


DESIGNED for forest fre patrol and 
for municipal fire protection, a rotary 
rear wheel pump attached to a track-laying 
tractor is performing excellent service. It is 
adapted also for use by contractors in 
‘pumping out flooded excavations, trenches, 
or coffer dams and as an auxiliary for irri- 
ation work. 

‘The pump is driven through the coun- 
terahaft direct from the tractor motor 
and is capable of delivering 200 gal 


Jons of water a minute under a work 
ing preaure of 100 pounds to. the 
aquare inch. At normal speed it 


throws a 1Siinch stream 100 fect 
in the air, requiring 2 

Its chief ‘advantage 

forest. fire ‘patrol, i 


that 


Small Projector Provides 
Movies in the Home 


W'TE a small and inexpensive home 
motion picture projector recently 
devised, any household may enjoy the best 
movie productions and the most popular 
film stars without going to the theater. The 
film reels used with the projeesar are faith- 
ful reproductions of the original feature 
releases. It ean be bought for $35. 

‘The films are of non-inflammable type 
‘and can be bought from the producers and 
exchanged just as original feature pictures 
fare bought and exchanged by theaters. 
‘Thus any film reel, after it is purchased, ean 
be exchanged with little added expense and 
‘the home can be supplied continually with 
movies of the most prominent stars. 


“4 


travel speedily over the roughest ground, 

With working parts inclosed in a heavy 
‘cast iron case, the pump is attached at the 
extreme rear of the tractor. Its efficiency i 
enhanced by the fact that the pump gears 
are driven from the motor shaft through 
closely fitted spur gears running in an oll 
bath. These gears take the entire driving 
load. ‘The attachmont weighs 225 pounds. 


Attached at the 
Fear end of the 
tractor, the 

‘driven, 


February, 1923 


Would a Falling Bullet Kill You? 


It Might Give You a Headache, Says Army Captain Who 
Describes First Scientific Tests Revealing What Happens 
When a Bullet Is Shot Straight Upward 


fell there came a yell of exultation from 


By Capt. Edward C. Crossman 
Late Fire Control Officer, Small Arms 
Ballistic Station, U.S. A. 


N THE shelter platform, above 
‘our heads, the Browning machine 
gun remarked 10 times, staccato: 

‘Tat-tat-tattat,” while three stop 

‘watches clicked with the frst shot, and 

busy ticking. Above 


‘extemporized steel 
shelf, while we stood in security be- 
neath half an inch of armor plate 
eovering the 10-foot-square platform 
‘of the observation tower. 

‘The first burst of shots in the first 
scientific attempt ever made to find 


and we waited to see what 
would happen. 

‘Around our tower—four piles 
driven into the mud of a 


Florida lagoon, with platforms —gtayed aloft 107 type with tapering tail ‘that the boattail bullets 
Pande wines cect, ot ee ie tees eae 
See tke Se ain ne So eee 
eel ree eae pe 
‘exeopt for the little ripples’ stirred by | cameto griel. After a minute  Sentupnearlytwo NOt bouete do — 

Ave Gk, iat LA, Ee ee Dawe 

plasty of the returning bullets i downward, te eee, coneae 


the machine gun volley should return 
within earshot. ‘Then, when the hands 
fof the stop watches had just crossed 
the 50second mark, there came a queer 
whirring whistle. A hundred yards or 
more away, something was throwing up 
‘sharp splashes on the quiet water, ‘The 10 


the machine gunners above, following a 

wy “clang” and a splash of water. 
‘caught it in me bucket! How's that 
for shootin’?” yowled a machine gunner. 
‘Sure enough, one of the returning bullets 
had struck fairly in a galvanized pail of 
‘water on the platform near the gun! It 
hhad merely made a dent in the bot- 
tom of the pail. Another bullet 
struck the pine boards of the platform 
where they extended slightly beyond 
the armor covering, making a dent 
about a third of an inch deep, with 
the diameter of a lead pencil; but 
the bullet did not even stick in the 

indentation. 

In these tests we used the 

standard infantry and machine 

‘gun cartridge of the Ameri 

‘can service, bullet of 180 

rains, velocity 2700 feet, 

But when we tried out 

the 175-grain  boattail 

Dullets—a remarkable new 


i 
1 
' 
1 
I 
I 
Vv 
| 
' 
! 
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turned in a cluster in 
about 67 or 68 seconds, 
while a second group re- 
turned fully 40° seconds 
Inter. Later we repeated 
this sort of firing on the 
hard sands of Daytona 
Beach, Fla., and found 


ieilintetycpend Cepaney ta due to 

the way. they tum 
and travel on their return ight 
ic fight rerlting In increnoed 
Ttance), and. that the variations, may 
tee due in part to vibration in the mac 


surface of the lagoon. Then 
| thesplashes ceased, although not all of the 
bullets had been accounted for. Some of 
the gunners had stepped out of their 
shelter, and the watches had been 
| stopped—when suddenly—eertainly half 


‘shots from the Brown- 
ing were returning. 
‘The time from first 
to last shot was 
‘about four seconds. 
So began a remark~ 
able cries of tests, 
that proved conelu~ 
sively that not one of 
‘the aoveral types of 
rifle bullets has power 
‘enough, on its return 
trip to earth, to bury 
itself more than two 
thirds of its length in 


a minute after 
burst had 
ed, there 
gain the 
bullet whire. 
Machine gun- 
ners ducked for 
shelter — and 
down whirred 
eight or 10 
more shots, 
Whereupon 
we discovered 
an astonishing 
fact—that 


firm sand; nor could when fired from 
it inflict’ a serious a machine gun, 
wound if it should boattail bullets 
strike a man's head in- vary widely in 


eased in any fairly 
firm headgear — in 
fact, it probably 
could do no more 
damage than to cause 
1 headache. 

Another volley from 
the Browning, and 
this time greater Iuck 
vwaswithus. Although 
the bullets in this 
burst projected prob- 
ably 9000 fect’ into 
the sir, and traveled 
for about one minute 
up and one down, 
they fell all about the 
tower. And as they 


their time of 
flight. “In. the 
next “burst w 
found that the 


when fired vertically, » bule 
let of any ‘sort returns in the position 
in which it went up. If you fire it nor- 
mally, point firs, it returns with the point 
still upward and the base downward. If 
‘you invert it in the shell and fire it with 
the point down and the flat base up, it re- 
turns point down and base up, but in 
souch shorter time than the bullet nor- 

mally fired 
We tried out various types of guns and 
bullets in this vertical fring. ‘The resulta 
showed that almest any bullet fired into 
‘he air remained away 0 seconds or more, 
‘The little .22 long rifle with its 1000 or 
1100 feet “a second velocity, took 35 
seconds. ‘The large, slow 45 autcmatic 
pistol bullet took 89 seconds. ‘The 30-30 
bullet took 60 seconds, or nearly as long 
as the service sharp point. The Reming- 
ton 35 auto-loader bullet, 200 grains at 
2000 feet a second, took 68 seconds 
‘The quickest trip recorded was that of 
the 175-grain boattail, which was loaded 
inverted. It returned in 


21 seconds, as compared 
with 67 to 107 seconds 
‘when fired normally, 
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— Braves Death to Prove Dread ye 
Spiders Are Man’s Friends j 
Induces Huge Tarantula to Bite Him—and Lives! é \ 


‘OULD you have the nerve deliberately Lo 
to force a “deadly” tarantula—that 
dreaded hairy spider often as large as 
‘8 man’s hand—to nip your finger, in order to 
teat the supposed fatal effects of its poison? 
Professor W. J. Baerg, a scientist of the 
‘University of “Arkansas, ‘recently summoned 
hhis courage to try just such a daring experiment 
fon himself. And because he lived to tell the 
tale, he added convincing proof 
to the accumulation of recent 
‘cientific evidence that tho 
tarantula—popularly supposed 
to be a death-dealing enemy of 
man—is really about as harm- 
Yess as the more familiar 
spiders that protect us from 
‘hosts of harmful insects that might infest 
‘our houses, in whatever country we live. 
Profeasor Baerg's experiment was made 
when, on taking up his new post in the 
‘University of Arkansas, he heard exciting 
tales of the “horrible,” hairy Arkansas 
tarantula, which was said to 
attack unwary human vietims 
with a lightning-like leap, and 
tostrike with poison fangs that 
alinost always meant death, 
Professor Buerg tested the 
fects of a tarantula bite on a 
rrat, and found that while the vietim went 
into a prolonged state of coma, it survived. 


Taking His Life in His Hands 


‘Thon he induced an unusually large 
tarantula to strike him twice on the inside 


rete 
oORetora Wry 


Braving possible 
tore eae the 


avoid aggressive con- 


fof a finger. ‘The second strike perforated tact with man,” says 
‘the skin and caused blood to gather. The Paul Griswold Howes, ‘Tee wound coned's 
section ofthe it was ik the pc of authority on Insect tise” nellng of it 
in, nnd the poison eaused the finger They inger, “but. that's 
alittle; yet no trace of pain remained about our houses for ‘ie’ damage te di 


ter two hours. the flies and other 


‘The experiment was repeated, the taran- 
tula being induced to strike savagely, ex- 
cereting more poison than before. 

‘Thus was shattered one of our appar 
ently well-grounded beliefs about spiders. 
For example, people generally take it for 
granted that the spider is an insect; yet, in 
fact, the members of the spider family, 
cluding the tarantula, are far more 
loeely related to the lobster and 

rimp than to Insecta. Spiders pos 
ess eight legs in most eases, while 
tthe insects have but six. 

“Spiders do all in thelr power to 


insects that are attracted there also, and in 
this way continually work for our benefit, 
Even the great and dreaded tarantula of 
South America is among the beneficial 
spiders. I have seen them in camps, re- 
‘maining hidden during the day and ventur- 
ing forth by night, to prey on the gigantic 
roaches that infest the houses. They grow 


oo 
“TF 


ial 


to enormous size, but the people in these 
countries do not often kill them, because of 
their predatory habits. In British Guiana, 
Thave lived peacefully in a shack contain- 
ing a dozen or more tarantulas. ‘They never 
disturbed me. long a I treated them tn 
‘This naturalist attributes cases of 
illness resulting from tarantula bites 
to poor condition of the blood of tl 
person. bitte affirms Buery’a 
pite of the mo 
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IF in tn tore 
hairy oere 


than a fow hours’ pain, if 
vietin’s blood is “in normal 


which people nenerally 
Them, Pin the crossacee 


ionad_ view of the: spider's 


eggs that apparently were tune 
fertile, Baerg also thoroughly 


condition. 

‘Spiders are usually fascin 
{ng creatures for their strange habits, 
their business of spinning webs, and 
their ability to excel in the art of eamou- 
flnge, Ono of the most ingenious of the 
family ia the hairy black trapdoor species, 
found in our southern and southwestern 

rates. ‘This powerful spider's home is a 
purrow constructed of clay—a tube, lined 
fantastically with silk webbing, and fitted 
with a hinged door so perfectly adjusted 
that when it is closed, not the slightest 
crack ean be detected from above. When 
frightened, the spider runs into this tube, 
shuts the door behind, and remains 
‘safety until danger is past. 

In one of our most common families of 
spiders the female imitates Indian squaws. 
She carries an ogy ease on her back, and the 
young, when they emerge, are carried by 
hee Uke Indian ‘papooees, until they a 
well grown, 


Amazing Facts of Spider History 


In the process of evolution, some spiders 
wve developed to an amazing degree their 
instinct” of cunning and camouflage, for 
self preservation. One species that will de- 
ceive even the sharpest eyes resembles the 
exereta of a bird—a resemblance that has 
been gradually developed through countless 
years of natural selection. 

Sexes of spiders are distinct, and the 
female of the species unquestionably is 
more dangerous than the male. The male 
usually does his wooing cautiously, fear- 
ing to arouse the anger of his mate, who 
ia large enough to annihilate him.” The 


number of eggs produced by the female 


ies, according to the species, from 
@ dozen to hundreds. Immediately 


ing her eggs, the female con- 
structs about them a cocoon of silk, in 
‘some cases carrying this cocoon about with 
her, and in others keeping it in the silken 
nursery within the burrow, or attaching it 
to the stalk of a plant. 

Professor Baerg observed that one female 
tarantula he captured had constructed a 
large silken bag about the size of a black 
walnut. She spent practically all of her 
time sitting on the bag and when this was 


removed a few weeks later, it was found to 
contain 113 young spiders and 460 eggs. 
Further exai 


established the fact that spi 
dors are cannibalistic in nature 
when in desperate need of food. 

‘Wasps are the arch enemies of the spidor, 
capturing them almost at will and carrying 
them off to their “adobe” homes. In some 
of these homes have been found as many as 
80 spiders being prepared as food. 

In web spinning the spiders skills amas- 
ing. ‘There are hundreds of types of these 
webs, the most common being eireular in 
form. The spider, at the center, uses a sort 
of telegraphic system to locate a fly caught 
in the meshes, the vibration set up by the 
fly's atrugeles communicating itself to the 
nearest radiating thread and thus to the 
center. 


HE inven 

tion of a 
small seaplane 
that can be 
stored in a sub- 
bled on the 
deck in five 
minutes, and 
launched, pro 
vider a new 
‘weapon of at- 
tack. ‘The sea- 
plane has a 
‘wing spread of 
only 21 feet. Tt 
ean be knocked 
down and 
stored in a four- 
foot hold of a 


Seaplane Launched from Submarine 


submarine. 
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of 
auickly “reestablishing communication.” “Unually “the 
‘angled and broken wire ls practically worthless 


Bridging the Storm when Phone Lines Go Down 


How Marvelous Switchboard Instruments Locate the Exact Spots where Wires 
Break and Poles Fall under Tons of Ice—Our Voices Take a Detour 


while Army of Workmen Rushes Repairs 


By Harry A. Mount 


{EN sleet and ice turn the 
world into a glittering 
fairyland, and telephone 


lines go down under tl 
the frosty tinsel, there swiftly 
‘comes to the aid of American tele- 
phone companies an amazingly sen- 
nitive, almost human, mechanism, 
that immediately puts ita finger on 
the breaks and skilfully directs the 
‘work of repair so that our telephone 
communications may be uninter- 
rupted by the winter storm. 


Switchboard a Block Long 


In every large phone exchange in 
the United States may be found one 
‘of these ever-ready trouble finding 
‘and the most intrieate of 
‘them all fs housed in the 23-story 
longediatance exchange in New 
York City. Here every telephone 
line, and most of the telegraph lines 
to diatant ities, run to an enormous 
switchboard, as long as a city 
block, where first signals of distress 
fire recorded, and where the work of 
patching up the breaks begins. ‘The 
board is literally “nerve center” 
of communication for 
surrounding America’s greatest cit 
‘When a winter 
breaks, no longer is it necessary for AQT THIS coos 
linesmen to tramp weary miles wang 


2 block long, 
through sleet and snow to locate [ose New. York 
broken wires or fallen poles. Inthe City long. distance 
‘warmth and comfort of ‘the ex- cachange, break 

change building, the trouble seeker ing a storm are 


Pe aed 

fois" out along theice St 

Jaden wires and spots the trouble to Sosgute! os 

within a rod or two of the place Suess Nass. Mats ths 

where the break in the line has oc- cords with which this re- 

ee Sn 
‘The break found, his first step is ‘the right: A tester at his board 


ite the broken cireuit 01 
nother line until repairs are ma 
step mi 
that by the marvelous methods of 
modera communication, a single 
wire is made to carry half a dozen 
vecsages simultaneously, ‘The next 
p is to hurry a repair gang 
rectly to the spot where the brealc 
has occurred. 


Wheatstone Bridge Finds Breaks 


‘The most important instrument 
for locating breaks in a telephor 

Jine js the Wheatstono bridge, a 
simple device for the accurate eam: 
parison of electric resistances, by 
‘which an unknown resistance may 
be sletermined from known resis- 
‘the resistance of the wire from the 
‘exchange to the point of break. And 
since the length of wire toeach unit 


fe possible by the fact 


‘The instrument measures 


‘of resistance is known, the 
exact distance to the point 
of break can be quickly 
cealeulated. 

‘The amazing speed with 
which breaks can be de- 
tected and located is illus- 
trated by the following 
incident: 

Not long ago a native of 
Pennsylvania conceived 
the idea of atealing a sec- 
tion of copper wire in a 
lonely spot midway be- 
tween two towns, and sell- 
{ng his loot for junk. 

‘The instant his pliers 
nipped the wire, however, 
‘the fact was recorded on a 
test board in New York, 
‘the break located, and 
crews despatched by tele- 
phone from the nearest 
town. The result was that 


February, 1923 55 


tthe thief was caught red handed before he _Sleet_and ice cause greater property visited by one of these storms, the second 
could even load the wire on his wagon. damage than all other varieties of storms largest in point of damage done in more 

‘Small breaks located by the Wheatstone combined. Only last winter, on the day than 50 years. Broken, twisted forest 
bridge and other instruments of the tele- before Thanksgiving, "New England was trees, and a shattered maze of dead under- 
phone's nerve center, are easily: growth are mute evidences of 
repaired while service goes on ‘the disaster. In that storm 
uninterrupted. But when a great 8200 telephone poles went down. 
storm occurs and line after line Massachusetts, Vermont, and 
‘goes down, immediate mobiliza- part of Connecticut were cut off 
tion of repair forces and of spare from communication with the 
equipment begins. rest of the world for several days. 


Trouble Army Mobilizes Some Famous Storms 


In effect the emergency orga In a similar storm in 1914, 
zation is military. In command more than 3700 poles were put 
is a general, whose word is Ia ‘out of commission between New 
After a hasty survey of the York and Philadelphia, and the 
situation, men, materials, and ‘year before, 700 poles went down, 
equipment begin to move into ‘within a radius of 90 miles north 
the stricken area from every of Troy, N. Y., from the same 
available point. Each of four cause.’ Similar storms occur 
fiectional branches of the tele- two or three times every winter. 
phone company usually keeps ‘To repair the break which oc- 
8 reserve of about 35 miles of curred in New England last y 

No. 12 wire, and 1600 cross arms nearly 8000 miles of wire wi 
and fittings for poles. Some required, and yet within two 
times even these supplies are months the entire system was 
Inadequate to cope with the repaired, Temporary service 
damage done by storms, ‘was restored within five weeks, 


No, they aren't ancient ruins—just ordinary telephone poles 
loaded with tons of ice during a recent storm in Alaska, ex- 
cemplifying one of the problems the linesmen are up against 


Steel Bar Bent with a Visiting Card 


Monocycle Is a Substitute 
for the Market Basket 


A QNEWHEEL, hand-pushed cycle, 
‘the wheel of which incloses a eylindri- 
cal container, has recently been placed on 
the market for transporting bulky books 
and documents, or as a handy, practical 
‘substitute for’ the housewife’s market 
basket. 

‘To the container, which is fastened at the 
center of the whos! so that the wheel rim 
revolves about it, is attached a long eurved 
handle by which the operator pushes the 
device along the street. The container will 
carry either solids or liquids. 

‘The rim surrounding the container has a 
rubber tire. Used as a trailer to a motor- 
eyele or bicycle, the ingenious monoeycle 
provides a ready means of carrying loads 
‘weighing as much as 100 pounds, 


THE EDITOR willbe gad to wun 


wherever possible, the 
names and addresses of manufac~ 
turers of devices mentioned in this 
issue of Popular Science Monthly. 


WEEN you prow the edge of a calling 
‘card on the top of a steel bar 44 
inches thick and 20 inches long, solidly sup- 
ported at both ends, will the bar bend? It 
certainly will, improbable as it may seem. 
In fact, with a homemade apparatus, you 
yourself can easily measure the deflection, 
which is about a 

millionth of an incht 

‘The measurement 
is performed with a 
‘simple optical device 
that consists of two 
pieces of plate glass at 
least one quarter inch 
thick with = strip of 
tinfoil between them 
at one edge. These 
strips of glass are 
placed on the under 
side of a piece of angle 
fron rigidly connected 
with the billet, the de- 
flection of which is to 
be measured. 

‘The upper glass is 
fastened to this iron 
bar and to the lower 
strip by an adjusta- 
blethumbserew. ‘The 
tinfoil keeps the two 
lass surfaces from 
contact. A hole 
through the angle iron 
over the center of the glass makes the de- 
flection visible. 

If you place this arrangement in front of 
1 light, tighten the thumbscrew until the 
plates of glass are nearly parallel, and look 
through the hole, you will see a series of 
alternate light and dark bands crossing the 
lass. Lay the visiting card on the steel 
bar, and these bands will move to the left. 
Press upward from beneath the bar, and 
‘they will move to the right. 

‘To measure the movement accurately, 
sprinkle table salt in the flame. The re- 
sulting yellow light will have a wave length 
‘of about 1/50,000 inch. As each light wave 
produces both a light and a dark band, if 
tthe sidewise movement equals the width of 
‘one band, the deflection of the bar evi- 
dently amounts to 1/100,000 inch, You 


will probably find the actual movement 
about one tenth of this, so that you are 
measuring a movement of a milionth of an 
inch. 

‘The apparatus is based on the undulatory 
theory of light. ‘The eye sees two groups af 
rays, one reflected from the bottom ¢f the 

upper last strip, thn 
necord from the top of 


wis simple optical device, de- 
Pa ie re ccedar 
Siiting card ean be measured, even 
y'the isjmmany taone’ millionth at 


the lower one. ‘These last rays must cross 
the air space between the glasses, which is 
adjusted until it is half the light-wave 
length, 


Analyzing the Measuring Process 


In this way the two waves meet at the 
eye crest to trough, and destroy each other, 
producing a dark band. Where the air 
space is a full wave length wide, the waves 
‘meet crest to crest and produce a brighter 
band. 


— Airdromes for the 


IGHT fying ove 
transcontinental air 
routes is expected 

by government officials 

within the next six or 
ight. months, making it 
posible to shoot mail 
through the air from New 

York’ to San. Francisco 

thin 28 oF 30 hours, thus 
reducing delivery time by 
four days. 

"The latest plans of the 
Post Office Department 
are for brilliantly lighted 
femergency and permanent 
landing fields "for mail 
planes, strung across coun- 
fry Tak intervals of 25 

‘A mail service feld near 
Chiengo is being used 28 a 
Inboratory, where all kinds 
of lighting 


According to. a well- 
planned scheme already 
developed, each of the 
landing fields will be 
lighted by a beacon, placed on a tower 75 
feet high. ‘The beacon can be ssen from a 
distance of 35 miles, and will be easily 
visible to pilots, even at high altitudes. 
Farmers who lease the fields to the govern- 
‘ment will be permitted to use them as graz- 
ing fields, but will be required to switeh on 
the lights every evening, and keep them 
‘burning until the mail flyers pass 

In the conter of each landing field there 
will be two cinder runways, each 150 feet 
by 800 feot in dimension, "These will inter- 
ect to form a cross. ‘Their purpose, of 
course, will be to allow aviators to descend 


Submerged Blowers 


]OMPLETELY submerged, horizon 
tal paddle wheels, so mounted that 
they ean be used as rudders, have 

recently been introduced by a French co 

pany for canal barges and other eraft using 
artificial waterways, In the past, naviga- 
tion of barge eanals has beon hindered and 
their usefulness destroyed by the churning 
‘of vertically working turbines and paddles. 
Mud from the bottom 
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‘on a cinder path, no matter which way the 
night wind may be blowing. At the end of 
each path will be placed a flood lamp; 
‘the one opposite the approach end toward 
which the wind is blowing will be dimmed 
‘or extinguished. The other lamps will light 
up the cinder paths without blinding the 
aviator as he lands against the wind. 
Below the surface of the ground, at in- 
tervals, around the boundary of each run- 
way, will be placed electrie lights equipped 
with heavy protective plate glass hoods. On 
the permanent fields, hangars will be 
illuminated by numerous gooseneck lamps, 


Propel and Guide Barge 


top, and alto has an opening 
that extenda over nearly one 
the circumference. Water entering the top 
‘opening is pushed out the side opening by 
the action of the paddle wheel propelling 
the barge. 

Changes in speed and direction are ob- 
tained by turning these cased wheels, and 
consequently changing the position of the 


uructed by 
the [U: 8. Post Office 


as well as by’ “daylight perspective" 
nation, to make the structure clearly visi 
by night and day. 

‘The roof of the new Chicago Post Office 
has been equipped as a landing fel 
other new post offices wil be but with the 

Each mail plane will be equipped with 
two strong searchlights for locating emer- 
gency and permanent fields, 
observations, Under the 1 
the average plane will earry 600 pounds, of 
22,00 letiern of New York-to-San Fran- 


flung to the sides, has nar- 
rowed the channels and 
hindered navigation. 

‘Two of these paddle 
wheels are located directly 
‘under the stern of the barge, 
the motor chamber being 
immediately above them. 
‘The horizontal action of the 
paddles, and the fact that 
they are partially ineased in 
2 sereen, eliminates churn- 
ing of the water to a large 
extent, and so prevents 
damage tothe bottom ofthe 

‘The casing surrounding 
each wheel is open at the 


fusoego stead 


belies are inclosed in ft, indrical casings, Sith 


Festi, Water entering thet 
action of the 


min the t 


nly throat the side a 
paddies Thus the 


tition of te side 
‘tnd’ direction ‘of the 
disgrams 


openings. ‘This is aecom- 
plished by the engine that 
drives the paddle wheels, 
controlled from a platform 
directly in front of the 
engine. 

Tt is interesting to note 
that the first steamboat, the 
“Charlotte Dundas,” ' de- 
signed by William Syming- 
ton, and successfully oper- 
ated on the Forth and 
Clyde Canal in 1802, em- 
played horizontal paddles 
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City Plans Underground Parking Space for Anise 


RESSED by the increasing need for 
additional parking space for auto- 


mobiles, the eity of Cleveland, Ohio, 
{s planning to install the first underground 
Cleveland's lead. prob- 

ably will be followed in New York City. 
Cleveland. pomemes an ideal site for 
underground parking—an expansive mall 
‘or open public park, about which is being 
Dullt a group of great public buildings, all 


‘of Roman architecture, Four of these 
buildings have been comple 

‘The mall, 1800 feet long and 600 feet 
wide, running from the post office north to 
‘the Lake Erie front will be bridged 90 aa to 
‘ereato underground space for a municipal 
‘garage and parking place running the entire 
ongth of the mall, The entrance will be 


from 5 
the ce 
pressed an 


an eaay en es 
‘Initial plans call space to accom 
modat pacity will be in- 
ful financially 
wveland, who 
° N. Yu devised 

imates that the eity should re- 


roft of $81,000 a year from the 
500-car parking space. “It will offer no 
‘more mechanical problem than if it were an. 
ace,” he says. “It will be 
for parking, although 
there may be a repair shop in ‘connection 
with it” 
‘Traffic Commissioner Jobn A. Harriss, of 


hich now runs through 
This street will be de- 
thus providing 


New York City, is considering plans along 
{the same general lines. In the case of New 
York, Doctor Harriss would utilize space 
excavated under Central Park to take care 
‘of hundreds of automobiles which might 
‘otherwise clog the city’s traffic. 


Electric Loom Weaves Elaborate moan from Metal Photos 


NY home, club or hotel may now 
own linen and other fabries of in- 
dividual design at reasonable cost 

‘as the result of an. invention by Dr. 
T. A. B. Carver, of Belfast, Ireland. He 
ctrieal loom that makes 
otographs and electrical 


Why Linen Is Expensice 


Heretofore the weaving of figured linen 
hhas been accomplished by the uso of inge- 
nious card patterns, punched with numer= 
‘ous holes, each perforation corresponding 
to one of the thousands of threads to be 
lifted in the loom. A series of these cards 
instituting a complete record of the de- 

is placed on the automatic loom 
mechanism in such a way as to actuate the 
lifting of the warp or lengthwise threads, 
and passing the woof, or crosswise threads, 
beneath, ‘The cards must be earefully and 
accurately perforated, and since one series 
of cards recording a single design may rep- 
resent a total length of 3000 feet, the proc- 
xs has been tremendously expensive. In 
some cases the manufacture of a single 
piece of fabric may entail nine months of 
Inbor and a cost of more than $6000. 

‘The new machine, it is claimed, reduces 
the time from months to hours and the ex- 
pense from thousands of dollars to a few 
dollars. ‘The design is photographed upon 
a thin aluminum band or record treated 
chemically so that when it is later im- 
‘mersed in a chemical bath, certain points 
that are to reproduce the design become 
electrically conductive, The aluminum 


band is then placed on a rotating drum and 
brought in contact with an electrical ap- 
paratus that governs the operation of the 


Joom. By this apparatus, an electrical eure 
rent passing through the many small con- 
ducting points on the metal reeord com- 


pletes circuits that s 
‘These magnets, in t 


ate electromagneta, 
ni, attract levers that 
raise or depress the warp and actuate the 
‘throwing of the woof shuttles through the 
‘openings thus provided. ‘The non-con- 
ducting points of the record break the eir- 
cuits and release the levers 

Thus, 2 12-foot metallic band, which ean 
be manufactured in a few hours, has been, 
‘used to supersede 3000 fect of cardsl 


58 


Phone Wire Aerials for Radio Service 


\HE practicability of general 
public use of telephone 
‘wires as radio aerials is 
‘being demonstrated in the state 
‘of Washington, where the Seattle 
Radio Association—a broadeast- 
ing enterprise—and the Puget 
Sound Telephone Company have 
entered an agreement by which 
any telephone subseriber, using a 
newly invented adapter, may 
convert phone lines into an aerial 
for his receiving set. This ar- 
rangement is especially valuable 
for radio fans who are unable to 
‘erect aerials because of unfavor- 
able locations or landlords’ re- 
strictions. 
‘The agreement provides that 
‘the radio association will supply 


Welded and Laid 
in Long Sections 


BX WELDING together several lengths 
of rail und laying the long sections 80 
formed, street railway company of 
‘Washington, D. C,, found it posable to 
replace tracks on an entire line without 
interrupting traffic, 

The work of 


ding the rail lengths 
during the daytime 
‘The completed 
were placed at the edge of the 
‘track and installed during the early hours 
of he morning. 
0 case a pair of rail sections, each 
ousting ofa Fala; und site tal 
length of 420 feet, was so installed. 


pany, which will install them on the lines 
Of the subscribers to the service. The asso- 
ciation will also supply radio programs to 
the telephone company, which will forwat 

the programs to the subscribers by 
‘The amociation also agrees to furnish a 
broadeasting service of high quality. The 
subscriber to the service pays a fee of five 


NEW “track laying” tractor, the 
entire weight of which travels on 
anti-frietion rollers, has been designed 
‘to minimize wear and “knocks.” Advan- 

that it covers a wide 


that its self-cleaning cleats do not fill 
with earth; that it increases the amount 
‘of motive power delivered to the draw- 
bar, and that it makes shorter turning 
posible, 

‘The tractor treads travel around a 
channel framework on a double endless 
chain of hardened steel rollers. The 
treads are so constructed that each part 
is replaceable. They are driven from an 
ight-tooth sprocket located on the 


Endless Aeead Runs on Steel Rollers 
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Boats Tor sommectons 


with parece ‘wires and with 
jo receiving set 


dollars a year to the telephone 
‘company, 50 per cent of which 
goes to the telephone company for 
fits services in forwarding the 
programs and installing the device 
and 50 per cent to the aaociation 
for providing the broadcasting 
Programs, 

The adapter, modeled some. 
what along the lines of the nerial 
condenser plug, consists of an ar- 
rangement of condensers the outer 

lates of which are connected 
with the telephone lines and the 
inner plates with the antenna post 
of the receiving set, 


Knocks Sun from Windows 


ERCHANTS can overcome dazaling 

and objectionable sunlight reflections 

in plate glam show windows by lighting i 

objects in the window display with 

Figh power spotlights, according to state- 

ments made at a recent convention of the 
Mhuminating Engineering Society. 


Assembled | on 
‘echiney the ondioss 
‘track is driven from a 


saint 


countershaft, all other wheels and gear- 
ing being dispensed with. 

Lubrication of the track roller, 
effected by a force feed pump driven 
from the hub of the countershaft, is 
automatic because the pump will run 
only when the track is in operation 
Most of the weight of the machine is 
carried on collaprings that can be 
tightened at will to meet conditions. 

Protruding from the left side of the 
tractor frame is a driving pulley for belt 
work. This pulley receives its powcr 
through the same friction clutch in the 
flywheel that transmits the power to the 
tracks. 
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The First Successful Color Movie 


How an Inventor, by Ingeniously Combining Blue-Green and Red- 
, Tricks Our Eyes into Seeing 
Delicate Shades of All Colors, Vividly Representing Life 


Orange on Double Photogr: 


HEN I was told, a few weeks ago, 
‘that another new process for tak- 
ing motion pictures in color had 

beon "perfected," I confess I smiled skep- 

tically to myself, 

T had seen many eclored movies before. 
‘They had left me either unimpressed or 
thoroughly displeased. 

‘To be sure, I knew that this new method 
had been invented by a scientist of dis- 
tinction—Dr. Daniel Frost Comstock, of 
Boston—and that 10 years of patient re- 
earch and experiment had gone into its 
development. I was told that more than 
$1,000,000 had been spent upon these ex- 
periments; that the enterprise had the 
financial backing of no less a figure than 
William Travers Jerome, former District 
Attorney of New York, and that artists 
fand motion picture experts who had seen 
the film hailed it as a phenomenal improve- 
ment, charming in its colorful realism, 
lessening eyestrain, and destined to revo 
Jutionize motion picture work. 


A Colorful Dream Comes True 


‘And, finally, T had fully shared the great 
dream of motion picture enthusiasts during 
tthe past decade—the dream that the mov- 
ies some day would be shown to us in all 
the beauty of natural color, enhancing 
‘enormously the power of their appeal. 

‘Nevertholes, I did not realize the art 
had advanced far enough to make this 
dream a reality. But when I witnessed 
the private exhibition in New York of this 
new colored film feature—a play called 
“The Toll of the Sea,” starring the young 
Chinese girl, Anna May Wong, whose fame 
‘has begun to spread eastward from Cali 
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‘Thus the film negative of the 
shown at the right (lightly reduced), 
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By Thomas Elway 


fornia—1 was frankly surprised by 
the unexpectedly high quality of 
the color work. Here wasa film in 
‘which colorful costumes and ferni- 
nine beauty moved convincingly 
‘cross the screen, with slight trace 
fof the garishness, flicker, and dis- 
tracting color fringes that have 
‘burt so many other color films. 

‘Not that this color work is per- 
fect. Some of the reproductions 
of biues and greens are bad. The 
yellows are even less satisfying. 
But this motion picture docs con- 
‘stitute, to my mind, the best color 
work done so far in the films, and 
the process used, the new Tech 
color process, promises still better things 
to come, For the first time 1 have 
begun to expect something really big from 
color photography on the sereen, some- 
thing that will affect the fundamentals of 
motion picture art. It isn't only that we 
may expect enhanced charm of settings, 
‘and still greater beauty of feature in our 
heroines: or that we shall see them blush 
real blushes, as we now see them weep real 
‘tears; that expressions will be more lifelike, 
costumes more fascinating, natural scenery 
‘more magnificent. 

‘A successful color movie can do some 
thing much more fundamental than this. 
It can give us not merely an improved art, 
but a new art; a new kind of dramatic 
production, differing from the present pro- 
duetions in black and white as completely, 
perhaps, as these differ from the produc- 
tions of ‘the spoken stage. 

How ean this be? Because color alone, 


Light Rays Split and Filtered in New Color Camera 


FILM 


PERFORATED SILVERED MIRROR 


‘THis SCREEN LETS. 
ONLY BED-ORANGE 
ent Ass 10 


‘The Now Color Film, 
and Its Inventor 


TERE is an exact-size reproducticn 

‘of a section of the new color mo 
tion picture feature film, “The Toll of 
the Sea," starring. the young Chinese 
actress, Anna May Wong. This life- 
like movie made possible’ by the re: 
markable color process invented by 
Dr. Daniel Frost Comstock inset, 
fs called by the artist, Maxfield Par: 
ish, “highly successful from a color 
point of view and an invention with 
Endless possbilities—a revolution in 

the moving picture art’” 


pure color, has a powerful appeal to the 
human mind. This is always the great 
aim of drama—to seize on the emotions, to 
contrive that you are completely “carried 
away” by the thrill, sentiment, joy or sor- 
row of the play. 

‘There is no doubt that color has this 
appeal. Red excites and atimulates us; 


RED-onANOE 
uve-cneen 
RED-oRANGE 
elut-onten 
RED-ORANGE 


SLUE-onEEN 


fs dyed, the blue-green images taking 
Bhucareen dye and’ the revorange ie 
ages red-orange dye. 
‘When fon the screen, the 
fil giver the effect of reproducing all 
the original colors of the flag in their 
snatural shades. 
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George Fitzmaurice, Movie Producer, 
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Says: 


ry 


‘green is restful and sedative. ‘To play on 
people's minds with color as we now play 
fon them with moving images or written 
words, will require, of course, a completely 
new kind of directing. There will be new 
lighting, new make-up, a new technique of 
sereen acting. 

But first there is a scientific problem— 
Can it be done? Is the color movie an 
‘accomplished fact? 

‘As yet we cannot say that it is. But we 
‘can say that it promises to be. |The new 
process we are discussing is a long step 
toward the fulfilment of this promise. 


A College Professor's Vision 


‘This proces is» profeasor’s dream come 
true. Ten years ago, Dr. Daniel Frost 
Comstock was a professor of physics in the 
Massachusetts Institute of Technology. 
He knew a good deal about color photog- 
raphy. He dreamed of applying it to 
motion picture, With Mr. Herbert T. 
Imus, his partner in an engineering firm, 
hem ei owk tae age eee 
ments, They organized the Technicolor 
Company and gathered a group of able 

acientists and engineers. 
For years the experiments failed. Final- 
One by 
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them in a rainbow. 
‘White light is believed to be made up of 
waves or ‘Vibrations of various lengths, 


Rupert Hughes, Motion Picture Writer, 


Red light from a red 
glass lamp globe looks red because the 
‘waves producing the other five color sen- 
sations are held back by the red glass, 
‘The orange, yellow, green, blue, and violet 
‘waves are absorbed. Only the red waves 
get through. Similarly a blue globe lets 


through only blue light, and #0 on. A red 
paint or dye is merely a substance that re- 
flecta only red light, absorbing all tho 
others. A yellow paint reflects only yel- 
ow light, ete. ‘These are the physical 
fundamentals of colors. 


How Our Eyes Mix Colors 


But this color theory is partial. Tt 
eaves out the human eye. You look, for 
instance, at an apple. Something happens 
in your eye. You havo a sensation of red- 
eas, an impression that the apple is send- 
ing red light into your eye. 

‘This seems straightforward enough. 
‘The eye, you say, must contain some mech- 
anism able to perceive red light as auch, 
able to sort out the light of the six different 
primary colors and recognize each for what 
it is; to recognize each color by itaelf, 
‘What could be simpler? 

Tt ia simple, true enough, but it is not 
what happens.” Make an experiment, Take 


Below: Agreen lass 
‘absorbs the red rays 
Fromm the rose, but 


Facts Explaining How We See Color 
and How Color Screens Work 


Paine is “found to 
roduce yellow light 
End bh 
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Marcus Loew, Owner of 75 Theaters, 


Says: 
RECENTLY winced « 
owing of a colored mov- 
ture of the Chinese st 
called, “The ‘Toll of the Sex 
which’ was by" Judge 
William” Travers Jerome, 1 
thoroughly enjoyed the picture 
land consider the process highly 
tices 


“The picture was made far 
more effective and convincing 
by the soft, wonderful coloring. 


Says: 


“] HAVE seen all the color 
wf proemats far, andthe 


‘process represent 
picture, “The Tell of the Sea.” 
For and away the best. ‘The 
effect. is convincing and most 
restful to the eyes and alton 


process will “revolutionize ‘the 
motion picture industry.” 


Charles Dana Gibson, Artist-Illustrator, 


ied in the 


some yellow paint and some blue paint and 

ix them. What do you get? You get 
ren paint. 

‘This fact is so familiar that we are apt 

to forget how startling it is. Think for 
moment of what it really means. ‘There 
fare six primary colors, These are separate 
physical things—different kinds of light. 
You mix two of them, yellow and blue, 
You do not get a mere mixture, a yellow- 
ish blue or a bluish yellow. 
You get a third primary 
color, totally different from 
‘the yellow and blue, another 
fone of the original six! 

‘What is the explanation? 
‘Simply this: ‘The mix-up is 

The eye 
the six 
primary colors separately 
and individually. “It con- 
fuses and blends them in a 
very complicated way. 


Green Isn't Green 


Take, for instance, our 
mixture of yellow and blue 
paint. Put this in front of, 


ih 
yellow light and blue light 
no. green light at all, 
Physically, the mixture of 
paint reflects just the lights 
that the two separate paints 
did. The blending of these 
Tights to make green is done, 


somehow, in the eye, The 
eye is fooled. It really 
wees blue plus yellow, It 
thinks it weed green 

‘There are innumerable 
other ways to fool the eye 
fon colors. For instance, 
Leclgrleng orapctn 
ts) look white. 
Certain yellows and cera 
violets, ‘when mixed, also 
look white, The eye is 


believed that the cones saw all colors, while 
the rods saw only light intensity, that is, 
differences between light and dark. Now 
even this is doubtful. The plain fact is 
that we don’t know how we see. We know 
only that the mechanism is extremely com- 
plicated, that color vision is especially #0, 
and that, somehow or other, the nerv 

endings in the retina are variously stimu 
lated by various wave lengths of light, and 


How Constance Talmadge Would Make Up for Color Movies 
OD THE ahs side of thin 

the points in her make-up for 
how entiely diferent ia the make-up she will be likely to use ia 
color movies, indicated on the left ede of Uhe picture, This prob 
bie make-up is based on results of recent experiment 


tice 


ait are indicated 
white movies. See 


to represent all colors. A mixed red and 
green, you remember, will look like white, 
We are going to extend this, We are going 
to choose two colors, make various mix- 
tures of these two colors and fool the eye, 
if possible, into thinking that it recognizes 
in these mixtures ll of the six primary 

‘The best proof that this can be done 
that it hes been done. As you vie 

‘two-color film’ 

| Toll of the Sea," 


ke The 
‘you think 
you see all the colors. With 
few exceptions to be noted 


later, the eye i 
cessfully enough, 


Two-Color Dyes 


In this particular feature, 
as in most other color movie 
Processes, the two colors 
selected are a reddish orange 
find a bluish green, "These 
colors are represented "by 
two dyes, carefully’ chosen 
from more than 200 dyes 
that were tried. An I abl 
explain later, the original 
Photograph consiata of two 
separate images. One im- 
‘age, printed on one side of 
the’slm used in projection, 
is dyed blue-green; the 
other, printed on the re 
verse’ of the film, ia 
Tecoringe,” Where thee 
these dyes 
In projection onto 
a sereen the light is colored 
by. the dyed images, the 
colors blend likewise, we 
‘see oth images togeth 
and the eye does the rest, 
‘What Wwe really see are 
various. shades and mix- 
tures of blue-green snd red 
orange. What we think 
wwe sce are all the colors of 
the spectrum, Tt all de- 
pends upon the eapacity of 


fooled suc 


simply unable to distin- 
guish between a red-green 
mixture that looks white, a violet-yellow 
mixture that looks white, and a true white 
containing all six spectrum colors. 

‘The theory for all this is very uncertain. 
In the membrane that lines the back of the 
eyeball—the retina—there are two kinds 
‘of minute nerve endings—the rods and the 
cones. It is supposed that we detect col- 
‘ors through the sensitiveness of these nerve 
endings to different light vibrations, It 
‘used to be believed that the rods saw red 
‘and green and the cones saw blue and yel~ 
low, ‘This was disproved. Then it was 


transmit the stimulus to the brain, where 
the consequent perception of varying colors 
is produced 

But perhaps you are asking what all 
this has to do with color movies. It has 
everything to do with them. Color mov- 
fes are possible at all only because we are 
able to fool the eye about colors. 

‘The new Technicolor process, for_in- 
stance, is a “two-color” process. This 
means merely that we dye the filme with 
two colors only, but by mixing them in 
different proportions we are going to try 


the eye for being wrong 
about colors. It is just like the rabbit 
that you think you see coming out of 
‘the conjurer's hat. 

This is what the two-color photograph 
is, but how is it taken? In exactly the 
same way. You take two photographs at 
the same time, one through a sereen that 
lets pass only the blue-green color, absorb- 
ing all others; the second through a sereen 
‘that absorbs all but the red-orange. Sup- 
‘pose you are photographing a red and blue 
res. The red parts “take” only on the 
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Novelties of the Moment Told in Photographs 
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This Alarm Clock Jogs the 
Busy Man’s Memory 
eee 
GERVING as a memory jonrer. for the 

‘business man, a reminder clock, re- 
cently perfected, rings an alarm when the 
hour for an appointment arrives, 

‘The rim of the dial has 48 slots into 
which small cards can be inserted. Ench of 
these slots with card inserted, controls the 
alarms for a quarter-hour interval. Thus, 
should a reminder be required for §.15, the 
card is inserted in the first alot between 
three and four, At that time, the alarm 
will ring for eight minutes, or until the card 
is removed. 

As a further reminder of the purpose of 
the call, notations 
may be made on the 
eard, Such notations 
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Road Tester Drops Heavy Truck Wheels 


BYRereat 


ping a ty 
cal truck wheel to the 
Pavement” from any 
Aesired height 


1e. United 
at of 


States Departin 
Agriculture to 


few hours to wear and 
tear as great as that 


produced by driving a truck over a pave- 


‘ment for months 

‘The truck wheel is alternately raised and 
dropped by means of an electrically driven 
cam. Recording devices measure the rate 
at which the wheel is brought to rest after 


A MAMMOTH self-propelled floating 
crane, eapable of lifting londs of 150 
tons, is the recent contribution to the 
list of giant engineering equipments, by 
Dutch engineer and shipbuilder, Mr. 
Wert Gusto. 

‘The erane, of the derrick type, is pro- 
vided with two sets of tackle, from each 
‘of which loads can be deposited upon 


Giant Floating Crane Propels Itself 


tthe deck of the hull on which the erane 
is supported. ‘Traveling counterweights 
serve to keep the pontoon level when 
Toads are being lifted. 

‘A boiler located in the hold provides 
the power for propelling the eraft as 
well as the generator that supplies power 
for the electric erane. ‘The crane can be 
operated by one man. 


‘The huge floating crane, showing hull and propeller 


Effects of theimpact 
ota truck wi 


contact with the slab, deflection of the slab 
fat a number of points on a line acroas it, 
settlement of the slab into the subgrade, the 
permanent set of the slab, and the maxt 
mum fiber stress at the point at which the 
blow is struck. 

Small eylindrieal blocks, made of the 
same conerete and cured on the slab, are 
used to determine the compressive qualities 
of the slab. ‘These blocks are placed in a 
machine when cured, and are then come 
pressed to destruction, 


— 


Motor Driven Rolling P' 
Massage Body 


AN ELECTRIC massage apparatus that 
enables the operator to massage the 
entire body of a patient in a few minutes 
cons'sts of a series of eccentrically mounted 
rollers on a shaft driven by means of a chain 
from an electrie motor. 


centric rollers to knead the body over an 
area equal in width to the length of the 
shaft, oF about 134 feet. 


CTHE Editor will be glad to. sup- 
ply, wherever possible, the names 


and addremes of manufacturers 
Of devices mentioned in this issue. 


New Oxygen Mask Designed 
for Rescue at Sea 


URTHER development of the gas mask: 

hhas resulted in a new breathing appe- 
ratus for rescue work, recently perfected for 
the navy by the United States Bureau of 
Mines. 

‘The mask enables the wearer to remain 
under water for 15 minutes. It consists of 
‘a rubber breathing bag in which oxygen, 
escaping from a tank, is mixed with air 
from the outside. This air enters the bag 
through a canister or absorption cartridge 
which purifies it. Air discharged from the 
Jungs escapes without entering the breath- 
ing bag. 

‘The apparatus will find ready use in 
‘mines and at fires. 


Skew Arch Tested 


‘HILE it has been comparatively 
simple for engineers to design 
economically an arched bridge to cross 


stream at right angles, there has been eon 


siderable difference of opinion regarding the 

correct design of a skew-arch bridge (one 

that crosses a stream oF road diagonally 
‘To obtain figures 


for such a design, 
engineers of the 
United States Bureau 
of Agriculture have 
constructed a skew 
arch one fourth the 
size of an actual 
bridge. ‘This they are 
testing to destruction 
by increasing the 
load upon the top of 
the arch until it col- 
Tapas. 

‘The load is applied 
by downward pres 
sure on spiral springs 
distributed over the 
top of the arch eapa- 
ble of carrying a load 
‘of 1500 pounds. Pres- 
sure is obtained by 


to Destruction 
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Sea Sled Driven by Surface Propellers 


ing » load of 51 pamensers 
inned for shallow water 
the Connecticut River at 


DRIVEN by four durtace propellers, 
‘and designed to skim over the top 
of the water, a sea sled, built for use as a 
passenger boat on the Magdalena River, 
Colombia, $. A., recently developed 
@ speed of 30 miles an hour carry- 
ing a load of 61 passengers up the Con- 
necticut River. 

‘The unusual craft is especially de- 
signed to operate in shallow waters. Ite 
hull is shaped like an inverted V so that 
it glides over the surface of the water in- 
stead of plowing through it, this feature 
resulting in comparatively small lows of 
power from water resistance. 


Since the propellers are at the surface, 
dragging of shafts and struts through t 
water, with consequent loss of power, is 
eliminated. In addition, there is little 
anger that the propellers will encounter 
the weeds cf shallow waters. 


Rudder at Each Side 


Side plate rudders also offer little 
resistance to the speed of the boat, wince 
they form a prolongation of the’sides, 
‘ay are so designed as not to be 
Co.hored or damaged by weeds or sub- 
merged obstructions. 


crosabeams above. The pree 
sure on each spring is di 


Readings are taken with 
strain gage to determine t 
distortion. 


ML 


tightening serews 1o- 
cated between the 
springs and vertical 
Pipes braced against 


British Experimenters 
Defend Fireplaces 


HAVE we been right in discard 

{ng the picturesque open fire- 
place as wasteful, inadequate and 
dirty? 

British scientists, contending 
that the fireplace is not no waste- 
ful as it may seem, have recently 
completed experiments showing 
that the best coal-fired grates gi 
‘out 25 per cent of the heat of the 
fuel consumed, while gas fireplaces 
‘are nearly 50 per cent efficient and 
electrical heaters about 75 per 
cent. Radiant heat, moreover, ia 
said to have certain’ physiological 
advantages over warm air from 
heating apparatus. 

Radiated heat travels directly 
through space without appre- 
iably warming the airit traverses, 
although it heats any solid body: 

strikes. The British heating 
idea was explained by Prof. W. A. Bone, 
of the British Fuel Economy Committee? 

“The more nearly conditions under which 
our living rooms are warmed and ventilated 
approach those of a warm summer's day—a 
cooling breeze blowing around our heads, 
the varying sunshine warming one side of 
the body, and the heated ground warming 
our feet—the more healthful our rooms will 
‘be; radiated heat creates these conditions.” 
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Lifelike Glass Eyes that Pass for Real Ones 


NE person in every 
300 wears a glass 
eye! When you 


consider that you may 
pass hundreds, or even 
thousands of "persons a 
day, without observing 
fone’ case of sightlessness, 
this astonishing estimate, 
coming as it does from re- 
liable manufacturers, is 
convincing evidence of the 


perfection reached by skilful modern 
artisans in duplicating the shape, size, 
‘and color of human eyes. 

Working with colored glass “pigments” 
as 2 painter would work with hin oils, 
these artisans not only match perfectly 
the sound eyes of their subjects, but 
actually have discovered means of fit- 
ting an artificial eye over the nerve stump 
of a destroyed eye in such a way that the 
flags eye moves in almost perfect harmony 
with the subject's sound eye. 

‘This degree of imitative skill, in many 
canes defying detection, has ‘been de- 
veloped through centuries of artifical eye- 
making. ‘The ancient Egyptians wore 
golden eyes—made of hollow globes of 
gold, deftly enameled—while the Romans, 
tus early as 600 0.c., pasted on their eyelids 
sallow earthenware cups, on which eyen 
were painted. 

"The modern artificial eye is formed 
from a long, hollow glass tube, about half 
fan inch in diameter, tinted bluish white 
or yellowish white, to mateh the white of 
the patient's sound eye. On this glass, 


Blown from half-inch glass 


wuscuts 


blown and shaped to form 
an eyeball, the iris and 
pupil are “painted” by fus- 
{ing colored ‘lass pigment. 

First the artist heata 
fone end of the tube over 
@ blowtorch, and dra 
this end out to a lo 
narrow tube, whi 
as an operating “ 
Next, he melts off a por 
tion of the half-inch tube, 


sealing the end opposite the handle, 
Holding the handle, he softens thi 


ort 
‘Then he blows 

through the handle, 

form the eyeball. 

Now he begins the coloring process. 
From numerous sticks of colored glass on 
his worktable, the artist fuses into the 
‘lass eyeball colors and shades to mateh 
‘those in the good eyo of his subject. ‘To 
produce the mottled effect in the iris, 
for example, there are sticks of thin- 
ner rods of different colors, twisted and 
‘melted together. Similarly, the pupil is re- 
produced by melting black glaga and fusing 
‘a small dab of it into the center of the iris, 

Fully as marvelous as the manufacture 
of artificial eyes are the modern methods 
of fitting it so that it will move exactly 
like a normal eye. In modern operations, 
the stump of the optic nerve and muscles, 
are retained wherever possible, so that the 
artificial eye will move in harmony with 
the patient's sound eye. Sometimes a 
gold ball is lodged on the eye stump, 
which forme a movable support, 


ASTER years of 
experiment by 
various manufactur- 
re of farm imple 
ments, a combined 
potato digger and 
loader has been per- 
fected in wi 

steel blade, passing. 
under the’ tubers, 
lifts them upon a 
movable open slat 
conveyor. There the 
loose dirt and small 
potatoes are sifted 
out and the valuable 
potatoes are carried 
to a wagon. that 
moves alongside of 
the machine. 


Potato Digger and Loader C Combined with Tractor 


The outfit, saves 
considerable time for 
the farmer, for the 
‘usual task ‘of hand 
Bicking in the wake 
a potato digger 
tedious one re- 
quiring many hands 
and consequently 
much expense. 

A tractor is used. 
to haul the machine 
alongtherowsas well 
as to supply the pow- 
cr required to oper- 
ate the conveyor ele- 
vator. This power is 
transmitted through 
a shaft from the 
motor. 


Fence of Old Tires Advertises Garage 


ERVICE and clever advertising 
‘are combined in a fence built on 
the premises of a garage near Glen- 
dale, Calif, The enterprising owner 
has ined worn-out tires for this unique 
‘The tires are nailed to « horizontal 


bar supported by posts in such a way 
that they overlap, thus forming a 
complete barrier. ‘The unique ad- 
vertisement of the garage’s prosperity 
hhas attracted the attention of bun- 
dreds of passing automobile tourists 
to the garage. 


Compressed Air Ram Used 
for Baling Sacks 


OMPRESSED air is used in a new 

apparatus for baling empty cement 
bags. The device also serves to bale other 
material. 

‘A hundred or more bags are placed be 
neath the ram, a lever is pulled, and the 
bags are instantly ready in a compact 
package. 

‘Cords for tying are put in place before 
‘compressing the bags and are tightly tied 
before pressure is released. The ram 


Wit do you want to know ? 
‘The Information Department 
POPULAR SCIENCE MONTHLY 


in pindty ences very resonate 
jon on acientific subjects. In- 
‘self-addressed, stamped en= 
velope with each inquiry. 


A ‘STROKE 
counter” 
has recently 
‘been placed on 
the market for 
the — conveni- 
ence of golf 
players who 
find it difficult 
to keep mental 
track of the 
of strokes they require to make a 
In mateh games an official scorer is 
provided, but even then a player likes to 
Keep his’ own record. In his Interest in 


Celluloid Plates for Sign Printing 


DESMEN can 

‘ave money by 
printing their own 
dtiaplay signs artistic- 
ally and rapidly with 
the aid of a new let- 
tering outfit manu- 
factured by a con- 
cern in Westport, 
Conn." No. special 
skill in lettering. is 


each having. a differ- 
dnt type of lettering. 
‘The frame supports a 
transparent celluloid 
plate upon which let- 


The under side 


from a pad and then 
rubbed over the raised letters 
side of the plate. 

By placing the plate in position and ran- 
ning a pencil over the grooves of the upper 
‘surface of the desired letter, the carbon is 
impressed on the sheet below. 


Popular Science Monthly 
Ingenious Splice Lasts as 
Long as Belting 


W£TH stitches concealed so that they 
are not exposed to direct contact 
with pulleys, a belt splice recently patented 
‘makes it possible to join small belting, such 
sis used on an auto fan, so that the splice 
lasts, 

‘The belting is cut ‘90 that one end will 
have tongues of unequal length that exactly 
fit into slits cut in the other end. Joined 


in this manner, tke ends are sewed and the 

stitches are sunk into grooves on the edges 

of the belting. A special apparatus holds 
the 


belt 


tthe game he is likely to forget his count, 
and as he neither wishes to cheat his oppo- 
nent nor himself, the uncertainty often 
‘unfavorably influences his game, 

‘The stroke counter, designed to obviate 
these difficulties, consists of a small snap 
counter attached to a neat leather strap 
that is fastened around the wrist of the 
player. After each stroke the indicator of 
the counter is moved forward one noteh 
and a distinct click informs the player that 
tthe stroke has been registered. 

‘The woight of the counter is insignificant 
‘and does not interfere with free wrist move- 
ment in swinging a club. 
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Personal Filing Cabinet Is 
Easily Transported 

A PERSONAL filing cabinet recently 

placed on the market by a New York 

manufacturer, weighs only 72 ounces with- 

index, but being of roled steel, i 


is fireproof and can stand such abuse as it 
‘would receive in transportation. The drop 


front makes easy the removal of any paper, 
no matter how full the file may be. 
‘The file has a ca 
pacity of 1400 full 
size letters in ad- 
dition to the index, 


U. S. Needs Rare Metals 


N ATTEMPT is now being made by the 
‘kovernment to discover new sources 
of platinum, nickel, tin, vanadium, tungs- 
ten, cobalt, antimony, chromite, and zir- 
conium—minerals that exist in this coun 
try only in inadequate amounts or are en- 
tirely lacking. ‘The metals experiment 
station of the Bureau of Mines at Reno, 
Nev,, has undertaken to examine all sam= 
ples “sent to it. In a recent month 87 
‘samples from 10 states were examined and 
23 contained elements or compounds of 
value, including bismuth, mercury, nickel, 
platinum, uranium, vanadium, and gra- 
hamite, 
Known geological conditions make it 
doubtful whether any of these metals will 
bo found here to any great extent. 


Cranking Machine Starts Balky Trucks 


I FFICUL- 
TIES of 
eruaking the 
‘engine of a 
motor truce 
pecially in 
‘weather, may be 
‘overcome by the 
‘use of a newly 
invented erank- 
ing machine 
driven by com- 
Pressed air and 
mounted on a 
‘small truck. 
The drive 
shaft of the ma 
chine, with uni- 
‘versal joint, en- 
‘gages the erank- 
shaft of the truck 
by means of a 


ible tube from a pressure tank. When 
tthe engine is started, the clutch is auto- 
matically released and the flow of com- 
Premed air shut off. 

‘This starting machine was developed 


Sake Sine [ 
p fe e air, the shaft of this cranking ma~ 
Teothe machine finest torent hc ps a 
through "2 te 


from machines that eame into use at 
many aviation fields in Europe and 
America during the war to facilitate the 


starting of airplane engines, and was 
later applied to commercial use. 


This Soldering Iron Is Self Heating 


A SBEF heating soldering iron, recently 
brought to this country, has a recep~ 
tacle with a hinged cover into which a cap- 
ule containing a combustible material is 
placed. A special match is inserted in the 
top of this capsule or briquet and the 
wooden part of the match is broken off. 
‘The cover is then closed, leaving the long 
head of the match protruding through an 


Blans Furnace Air Preheater Saves Coal 


Drawn by the 
fumace draft 


| 


N ALR preheater for house furnaces 

that utilizes the principle of the 
blast furnace and thereby, itis claimed, 
provides a fuel saving of at least 20 per 
cent, is being marketed by a concern in 
Richmond, Ind. 

It has been proved that the greatest 
heat in a furnace is in the coal bed. 
This heat causce dissociation of the coal 

nents, many’ passing unconsumed up 
flue hiecause air necessary for com- 
Dustion cannot mix with them. 

‘The new attachment was designed to 
correct this by drawing in air through 
the upper door, so that the oxygen of 
the alr can mix'with unburned combus- 
tible gases that are distilled off. I 

order that the air 
may more readily 
combine with these 
gases, it is first pre- 
heated by passing it 
through a winding 
Passage, the walls of 
which are subjected 
to the heat of the 
flames in the furnace. 
‘The natural draft of 
the furnace draws the 
air through the at- 
tachment. 


‘opening in the cover. Another special 
match is used to light this head and an 
intense white heat follows instantly, con- 
suming the briquet and heating the iron 


{A combuatible briquet, insted into 
SSidtring iron, spots te fest 


throughout. A single briquet will maintain 
tthe iron at soldering heat for about ten 
minutes. If a longer job is to be done, a 
new charge is put in. 

‘The iron, briquet, and matches come in 
‘a metal lined box. 


Sandy Loams Fight Frost 


‘HE truck farmer who selects soil in 

‘which there is a sandy component, is 
in less danger of damaging frosts than if 
hhe has loam or clay oil, according to the 
U.S. Weather Bureau.” Moreover, if he 
‘keeps his land well drained of surplus mois- 
ture and free from weeds, he is less liable 
to the damaging effects of severe tempera- 
tures, 

Experiments show there is a relation, 
between the temperature of soil and the 
minimum temperature of the air, in that 
sandy soils store up much heat during the 
day and give this off at night, raising the 
‘temperature of the air above it. 
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Handy New Tools for the Housewife’s Workshop 


@ hy 
NUN 
ei 

‘This kitchen paring 
Kenife hasan alshinu 
Guard curved to fi the 
Second joint “of the 


N 
cokes devon me = ——— index finger and ‘at 
with asingle connec: ‘din Sieckidadlly chron inti’ Sun gucine ale thread the bots See 
tion with light socket soapy water of this dish washer, agitating the water violently #0 

that the dishes ace thoroughly cleaned 


‘The double-hinged cover of 


For kitchen use, this axltke 


chopper has double blades, aS "this sink ‘strainer may. be 

fone with a sharp edge, the ‘Built of omamental silver lattice in lazy-tong fashion Sova uner the strainer aa @ 

‘other’ with sharp cutting this dish holder can be made to ft any glass baking dripping tray for emptying 
‘teeth dish, round or oval contents 


‘This small sewing machine lamp, when This cellar door switch turns on the 

clamped to the arm of the machine, can electric Tight in the cellar when the 

bertlmed 20 a9 to throw its light on the To wring this mop, cellar door is opened and turns it off 
‘work wherever needed from the bottom, thea turn the grip ‘when the door is closed again 


Shaking Motion Moves Ore along Stationary Conveyor 
PS) veins at the 
{rough to shoot for 


N_ ELECTRI- 
‘CALLY driven 
stationary ore con 


veyor, that carries ‘ward and upward at 
the ore forward by the velocity of the 
a shaking motion, trough. 


consiata of a metal 
trough operated 
by an electric mo- 
tor. In addition, 
fan upward motion 
is imparted “by 
curved track” on 
‘which the’ trough 
rides. Thus, while 
the motor drives the 
trough forward by ‘continues to. move 
‘means of a connect- forward while the 
ing rod, the upward "Conveyor trough is suidenly arresied by motor executes ite 
curvature of the "baci toits original postion: “This shaking motion shoots return stroke. 


denly arrested by a 
powerful spring and 
the connecting rod 
carries the trough 
back. Meanwhile 
the ore has been 
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' Better Days Ahead for the Loudspeaker 


Using Cement Horn with Radio Amplifier, Inventor Floods 
Miles of Countryside with Melody, Giving Entire Rural q 
Community Unique Entertainment 


‘How residents of Waterford, Va.. 
loudspeaker that makes music 


By Armstrong Perry 


‘OU are driving your ear along a 
‘country road in a prosperous farming. 
‘community not far from w large city 

‘Suddenly you hear a faint, barely audible 
lody floating through the air like the 
‘trains from some elfin orchestra, 

At first you are startled. But as the 
music increases in volume, you believe it 
‘must come from some great-horned phono- 
‘graph in one of the homes aliead on the 
road. Yet house after house is passed and 
‘the source of the music still seems far 
ahead. After driving nearly three miles 
beyond the point where the music was first 
audible, you come to a charming scene on 
tthe outskirts of a small village. 


An Idyllic Community Center 


In the corner of a well kept lawn beside a 
‘stone lodge surrounded by fish ponds, 
luxuriant shrubbery, and shaded benches 
built for two, stands a cement horn seven 
feet high and wide. ‘The whole populati 
‘of the village seems to be strolling past, 
Tolling in canoes, or hanging over the low 
wall that borders the estate. And you are 
suddenly aware of the mysterious source of 
‘the music. Radio and the loudspeaker 
‘combined to flood an entire country- 
side with melody! 

‘This is not a dream, but a straightfor- 

sually happened to 
a visit to the little 
‘Virginia village of Waterford, not far from 
‘Washington. ‘There I discovered the veri- 
table apotheosis of the loudspeaker. No 
leas grandiose word expresses the impression 
Treceived. I have never witnessed a more 
‘satisfactory community gathering. It com- 
bbined the generosity of a prominent citizen, 
the appreciative response of townspeople, 
the thrill of novelty, and intense scientific 
interest. 

Curious, I interviewed the presiding 
genius of this community radiofunction. I 
found him to be none other than M. C. 
‘Hopkins, a man whose varied eareer has led 


‘ward account of what 


hhim into music, into the profession of 
Patent attorney, and into the realms of 
invention, where he was amociated with 
Edison, Alexander Graham Bell, and a 
score of other scientists. inter 
‘ated in radio, he consulted with his friend, 
E. H. Armstrong, the radio wisard, and 
then went to work in hopes of solving the 
loudspeaker problem. What I heard on 
the lawn was the remult of his efforts. 

Hopkins explained to me that to elimi 
nate certain difficulties be had designed a 
pick-up oF transmitter to take the place of 
1 microphone at the broadcasting station. 
The elimination of atmospheric inter- 
ference, and tube noises had been accom- 
plished as far as is possible at present by 
careful installation and operation of receiv= 
ing outfits. In addition he tried to design 
his loudspeaker scientifically both in shape 
‘of chiambers and horn and in the electrical 
‘apparatus and diaphragm that do the 

ing. And be believes that he has 
demonstrated that sound will travel ex- 
traordinary distances, if the form of the 
swate is matniained. 

‘But even Hopkins is not entirely satisfied 
with results be has obtained. And, until 
‘more satisfactory loudspeakers are per- 
fected, the average man must make the 
best of what is on the market. Substantial 
progress has been made of late, despite the 
Aificulties involved. 

There are two general types of loud- 
speakers. Simpler ones. are horns with 
devices that make it possible to attach tele- 
phone receivers to the small ends. These 
horns use no energy except that which is 
delivered from the telephone 


persons having a knowledge of acoustics; 
‘and some are neither. ‘The only way to 
pick a good one is to have your dealer give 
‘you a demonstration of each one. 

If made faultily, so that it will vibrate, a 
horn will produce an unpleasant “blare” in 
harmony when the note turned into it is, 


its own. ‘The perfect horn is 
‘one that will not vibrate, that preserves the 


‘outdoor radio concerts regularly, thanks to the ingenuity of M. C. Hopkins inventor of a novel! 
idible nearly three mies sway.” -A‘mstrong Perry, famous radio write, ie shown in inact above 


“form of the sound wave it transmits, and 
permits the sound wave to reach every spot 
"he caer gear type of oudaesker ha 
we other general type of lou 
a diaphragm of its own that is actuated by 
electrical current from a local battery. 
‘The most popular device costs $150, 
employing complicated apparatus. The 
manufacturers of this instrument recently 
hhave placed on the market another loud- 
speaker, costing $55, that may be attached 
directly’ to the jer of any receiving 
set, eliminating the expensive power am- 
plifier, Another instrument costs only $20, 


How the Phonograph Is Utilized 


Several devices use a phonograph for the 
loudspeaker. ‘The scientifically designed 
hhorn and connections of the phonograph 
make a good loudspeaker, but results de- 
pend entirely on the efficiency of the 
receiving apparatus. “One device consists 
of a clamp to be slipped onto the arm or 
neck of the talking machine, a single 
phone being held in place by a screw. 
Still others use a Y-shaped attachment 
to which a pair of phones may be applied. 

‘An interesting new device ia attached 
beside the turntable of the phonograph, 
connected by wires with the radio receiver 
‘and the opposite poles of a six-volt battery. 
‘The phonograph needle is placed in a groove 
in a vibrating armature that protrudes 
through a slot in the middle of the device, 
Vibrations produced by the current re- 
ceived through the radio set are passed on 
to the needle so that sounds istue from the 
horn. When strong amplification was 
used, I found the music came through with 
Phonograph quality, although with some 
Sistortion. 

‘These, then, are the newer developments 
of loudspeakers. They are not entirely 
satisfactory, it is true, but there is every 
reason to believe that with more intelligent 
receiving and broadcasting, coupled with 
‘advances in invention that must surely be 
made, we may look for much better things 
in the near future, 


Professor-Inventor Predicts “R 


adio Universities” 
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The “radio university” thy 
Pupin, of Column 


COLLEGE education for every one 
A who wants it 
A university’ in the home, in the 


factory and mill, and in the public hall. 

‘An “aerial soapbox” for the forces of 
‘economic progress and right, 

‘A-complete course in practically any of 
tthe subjects now named in the college eur 
riculum—for five dollars; an elementary 
‘course in these subjects for one dollar, and 
‘a single, far-reaching lecture on one of 
‘them by’a worldwide authority for ten cents. 

Vitally necessary education for the poor, 
tthe working man, and even the convict. 

In other, words, ‘"The Radio Extension 
University.” 


“Tunse aro achievements I see directly 
‘ahead, and but one thing stands in the way 
‘of their actual accomplishment—the per~ 
fection of the loudspeaker,” says Prof. 
Michael Pupin, in an exclusive interview 
with Poruzar Sciece Monti. 

that day comes, Columbia University will 
be ready to prepare a carefully planned 
program for the Radio Extension Uni- 
versity. 

“'Months ago, when the full significance 
of radio dawned on a surprised world, there 
formed in my mind a vague idea of what 
radio might some day mea to a university. 
Today, with radio broadeasSing 
far advanced, that dream has 


aw AAA AA 


Nundreds of town 
tides, offering & higher education to thous 


sands of rv 


Prof. Michael Pupin 


Professor of physics; head of the 
Phoenix Research Laboratory at 
Columbia University, and inventor 
of the Pupin coil, which made pos: 
‘ible transcontinental telephony 


teachers. Surrounding the university, 
‘within a radius of 100 miles, are scores of 
halls and public meeting places, each 
equipped with a radio receiving set and a 
powerful loudspeaker capable of ampli- 
fying voices without distortion, 
‘At the university broadcasting station 
an internationally famous professor, in 
ia classroom, is delivering @ lecture on 
‘some fascinating new chapter of, say, nat- 
ural science. Simultaneously, in a’ hun- 
dred distant meeting places, ‘crowds not 
unlike those at our theaters or public con- 
certs are gathered before the loudspeakers, 
listening. Each person in the halls has 
paid 10 cents for the privilege, first of hear- 
ing the lecture by radio, then of submitting 
answers in a written examination covering 
the rudiments of the subject on which the 
broadcasted lecture is delivered. 


‘to whom auch 
training har hitherto been dented 


“In each of the 100 halls 1000 persona— 
100,000 persons in all—are receiving an 
education without even leaving the limits 
of their own neighborhoods! 

“Such a picture represents, to my mind, 
what radio may mean soon as a broad: 
caster of useful knowledge and as a dis- 
seminator of vital information. 

“Go a step further. Enter a factory of 
mill of the future. it is lunchtime and, 
having finished their noonday meal, work 
fers are lounging about on benches in an 
‘assembly room or one of the larger rooms 
‘of the factory. Some have pencils in their 
hands and are busily taking notes, whil 
from the horn of a radio loudspeaker the 
voice of a university profeasor is carrying 
to them the higher education that has been 
denied them. 


College Education for Coneicts 


“Another picture: Sing Sing prison, with 
its bare interior lighted up by huge are 
lamps. In the cells around the courtyard, 
‘convicts seated on their bunks are listening 
intently to the radio report from some far- 
‘off university coming to their ears through 
the medium of a loudspeaker. 
“Just one more picture and you will have 
‘grasped the significance of the plan for a 
radio extension university. Here 
is'a home in which an ingenious 


‘become an almost certain future 


‘youth has installed homemade 


‘accomplishment. 
‘Here is the ‘Radio Extension 
‘University’ as I picture it; 
ist, a great university like 
Columbia, “equipped with a 
powerful "broadcasting station 
for distributing to a knowledge 
hungry people some of the vast 
store of authoritative informa- 
tion and knowledge accumu- 
Inted by its great professors and 


Western University Broadcasts History 
N IMPORTANT step toward accomplish- 
ment of the Radio Extension University, 

as predicted in the accompanying interview by 
Professor Michael Pupin, of Columbia Univer- 
sity, already has been taken by the University 
of Washington, Seattle, Wash, where lectures 
in history have been successfully broadcasted, 
despite the shortcomings of the loudspeaker. 


radio outfit with a loudspeaker, 
‘The entire family is listening aa 
the lecture comes in, while the 
youth takes notes so that later 
hhe may pass a written examina- 
tion on questions mailed to him 
from the university." 

“As I have said, these are real 
possibilities, not dreams, a8 soon 
as the loudspeaker is perfected, 
and T think that day is near.” 


February, 1928 


Jack Binns’ Ten Radio Commandments 


Fourth Series: Two Big Problems of the Moment— 
The Loudspeaker and Radio Frequency 


|HE long-distance bug has bitten the 

radio fan, inoculating him with the 

desire to hear what the broadcasting 
stations across the continent have to say. 

How can this long distance be achieved? 
‘Undoubtedly the best way is by the use of 
radio frequency amplification, and it is my 
‘purpose this month to guide the radio fan 
in its use. 

Briefly stated, radio frequency amplif- 
cation consists of building up the very weak 
currents received on an nerial, so that sig- 
nals that normally could not be heard, are 
‘easily reproduced in the receiver. However, 
radio frequency amplification alone does 
not give volume in a loudspeaker. That 
can be obtained only by means of audio 
{frequency amplification. In this connection 
ft may be woll to state a few pertinent facta 
regarding loudspeakers. 


1. Know Your Loudspeaker 
‘“TPHE ideal loudspeaker has not yet been 
developed; but a few types on the 
market give admirable results when handled 
fall in two 


speakers," and those that merely employ 
sensitive’ phone receivers attached to the 
horn, perhaps the more popular method. 

In using the phone receiver 
loudspeaker, bear in mind that 
if the current from the receiver 
fs passed through the magnet 
coils of the loudspeaker in the 
wrong direction, they will be- 
come demagnetized, reducing 
the efficiency of the instru- 
ment. It is important, there- 
fore, to determine the polarity 
of the coils us well as of ordi- 
nary head telephones. Many 
‘manufacturers are now mark- 
ing telephone cords so th: 
mistake can be made, 

If, by mistake, the speaker 
is wrongly connected and its 
‘magnet demagnetized, the sit- 
uation may be remedied by 
carefully reversing leads to the 
receiver and then passing more 
than the usual amount of eur- 
rent for a considerable time 
until molecules of the iron 
magnet rearrange themselves 
and reconvert the metal back 
to a permanent magnet. A 
loudspeaker will not function 
Properly unless the output of 
the radio receiver is of good 
quality; hence tuning is of 
prime importance. 


2. Know Your Radio Transformer 

YOU will be able to get the best out of 

radio and audio transformers by under- 
standing their separate functions. The 
radio transformer deals with currents aseil- 
lating at frequencies far above human 
‘hearing; the audio transformer works on 
‘currents pulsating at frequencies that cor- 
respond to the range of vibrations audible to 
the average person. 

Both types of transformers consist of two 
coils of wire, one called the “primary” and 
the other the “secondary.” The secondary 
coils of the audio transformer may have 


no 


r 


tl 


By Jack Binns 


from three to 11 times as many turns of 
wire as the primary coils, the object being 
to obtain a step-up ratio between the two. 

In the radio transformer, on the other 
hand, the primary and secondary coils have 
‘an equal number of turns, this being neces- 
sary because of the remarkable quality of 
resonance that is encountered at high fre- 
quencies. With this arrangement, the 
amplifying properties of the vacuum tube 
are used to produce the necessary amplifi- 
cation, because of the fact that a small cur- 
rent in the grid circuit releases a large cur- 
rent in the plate circuit. ‘The vacuum tube, 
‘therefore, is an amplifier in itself. 

‘So far as high frequencies are concerned, 
the problem in radio amplification is to 
‘transpose the output of one vacuum tube 
to the input circuit of the other. Although 
there are three ways in which this can be 
done, experience has taught us that the 
method that uses transformer coupling is 
the beat on high frequencies. 

‘Our radio transformer is really nothing 
more than a coupled, tuned circuit that ia 
fn resonance with a very narrow band of 
‘wave lengths, taking the output of one 
vacuum tube on its primary and—by reason 
of the inductive coupling between its wind- 


THIS so-called reflex action circuit, amplifying 
srotuiaa prior a double function eting oa both ratio 

‘amplifiers. simultane- 
‘ously. ‘Thus it is necessary to use only two tubes for 
two stages of radio and two stages of audio frequency 
__amplifcation, instead of the four usually required 


Frequency and midio frequency 


ings—transferring this to the secondary, 
which, in turn, impresses the current onto 
the grid of the next tube. ‘Thus the radio 
transformer is a means of transporting the 
amplified result of one tube to the next tube 
for further amplification. 

For successful operation of the radio 
frequency amplifying receivers, the trans- 
former should have these characteristics: 

First, it should be completely shielded. 
Second, its coils should be wound in such 
a way that the capacity effect is at a mini- 
‘mum (reversal of the secondary leads some- 
times. produces this effect in badly de- 
signed transformers). ‘Third, for the same 


Jack Binns 


be just sufficient 
to produce the correct amount of inductance 
and capacity for the range of wave lengths 
for which the transformer is to be used. 


3. Place Your Trust in Short Leads 
JUST why should you avoid all unneces- 
‘sary capacity in the use of radio fre 
quency amplification? In explaining the 
reasons, let's consider the 360-meter wave 
Tength, ‘since most of us are chiefly con~ 
cerned with the reproduction of music 
‘speech from broadcastin, 

It is generally understood that there is a 
direct relationship between wave length 
and the frequencies of magnetic waves that 
surge through space. For a wave length of 
‘one meter, this relationship is 300,000,000 
eyeles a second; for a wave length of 1000 
meters, it is 100,000 cycles a second, In 


300,000,000 ‘by the wa 
‘Thus, the 860-meter wave has a frequency 
of 889,889 cyclen a second. 

Now, to understand the im= 
portance of capacity in a cir 
cult using the 889,838-cycle 
frequency, consider the nature 
ofits action,  If-a condenser in 
joined ina circuit, and a direct 
‘current placed on the cireult, 
the moment the current ia ap- 
plied, a smmall charge will be 
placed on the condenser, after 
‘which further aetion will be 
stopped. Reversing the direc- 
tion of the current will put an 
‘opposite charge on the con 
denser. 


place an alternating 


place at the rate at which the 
current is alternating. In 
other words, with a 60-cycle 
current, there will be a current 
passage through the condenser 
120 times every second, or 
nce for every alternation. 
For currents corresponding to 
those used on the broadcasting 
wave lengths, where the fre- 
quency is $83,883 eycles a see- 
‘ond, it will be readily soen how 
tthe condenser offers an easy ps 

‘And, since two insulated wires close to 
cach other act as a condenser, itis impera- 
tive that all connecting wires be kept as 
short as possible. Otherwise the capacity 

ll be increased. ‘This cannot be empha 
ized too strongly, especially in the leads 
from the tuner to’ the vacuum tubes and 
the wires connected with the tube grids. 


4. Make Tuning Elements Simple 
J RADIO frequency amplifeation you 
Aare using what is practically a tuned 
circuit’ between each "tube, and. to an 
extent thisis equivalent to a multiple tuned 
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: Various Ways to Hock Up Your Radio Frequency Set 


{hata be ne with the 
three-stage "amplifying 
cout tat right). Te 


"HIS three. radio. fre one stage of amplification is to be 
ain ‘quency amplification circuit used, connect’ the tuning element 

lreuit, because | trans uy be used with any of the three with terminals 11 and 12 and break 

formers will refuse a tuning elements shown in Figs. 1, 2, the circuit at Y. 

pathway to any wave and 3. In using all three stages of The use of regeneration with this 

length that does not come ‘nevplifcation, connect the tuning but 


within the range. This, ‘slement 
in conjunetion with the 
necessity of keeping the 


capacity as low as. pos: 


For two stages, connect tuning ele- 
ment with terminals 9 and 10 and 
| break the circuit at X. When only 


terminals 7 and &. 


sible, makes it absolutely 
imperative that only the 
simplest form of tuner should he used. 

Tn eases where an aerial and ground are 
used in a radio frequency receiver, itis best 
to have a loogs-coupled tuner to obtain the 
beat select 
capacity ef 
this form of amplifeation, my tuning ee 
‘mont consisted solely of short wave varie 
‘ometer in the aerial circuit with a half inch 
load from the aerial side of the variometer 
to the grid of the first tube, and another 
lead of the same length from the ground 
ride of the variometer to the center tap of 
the potentiometer. ‘This arrangement, T 
found, gavo me ample selectivity and great 
efficiency. 

If you use a loop aerial with your radio 
frequency receiver, it is necessary to use a 
variable condenser in order to tune the loop 
to the wave length required. ‘The con- 
denser, however, should have as «mall a 
capacity as possible and leads to and from 
it should be as short as the set will 


frequency amplification, elab- 
orate tuning apparatus is entirely urneces- 
‘ary. Rheostata are not necessary either 
io or audio frequency tubes, although 


‘the circuit is limited to three controls—the 
tuning element, the potentiometer, and the 
detector rheostat. 


5. Trust the Potentiomeler 

JN BADIO frequency amplification the 

potentiometer, a variable resistance de- 
‘viee, is the stabilizing element that keeps 
‘the entire set under control. ‘The instru- 
ment consists of a fixed resistance placed 
squarely across the A battery. Its variable 
connection forms a third contact point with 
an arm that moves across the resistance, 
‘thus enabling the operator to take a voltage 
of any amount for use in the circuit with 
which it is connected. 

In the case of radio frequency, this volt- 
age is for the grid-filament cireuit through 
‘the tuning coil connected with the radio 


frequency tube. The potenti- 
ometer permits us to put a 
voltage of any amount upon the 
iid of the radio frequency tube, 
‘This voltage may be but a few 
milli-volta. 

Now to keep the entire set in 
a state of equilibrium it ie 
necessary that the grids of the 
amplifying tubes be negative 
with respect to the filaments. 
‘The extent to which the grid is 
negative with respect to the 
filament depends upon condi- 
tions in the set and must be 
determined by adjustment. 
‘That adjustment is just what 
the potentiometer is for. Con- 


we gee ae 
Beane or 
ae 
Sen 
fying circuit at ‘the 
Be cc ata 
Ea eee! 
radio ‘amplifying ‘circuit 


the plane of the loop will 
be entirely eliminated, 

For broadeasting recep- 
tion the loop ean consist 
of wight turns of No, 18 
annunciator wire wound 
fon & square frame three 
feet to a side, These 
turns should be carefully 
spaced one half ineh from 
‘cach other. 


8. Use Only Hard Tubes 
SOFT or detector tube 

‘be uned succens 

fully as an amplifier, because 
it is decidedly critical as to 
voltages, At present there is 
no well designed tube for radio 
amplification. As a result, 
transformers have been de- 
signed for tubes on the market, 


9. Transfer Tubes in the 
Circuit 
LTHOUGH vacuum tubes 
‘are now made in quantity 
from standard designs, no two 


sequently, the adjustable arm age tadio. fe. arp identical. In receivers em. 
‘of the potentiometer wili be on UEBEY amplifying ying more than one stage of 
the side of the resistance ole- — Gicvit of the tyPE radio frequency amplification, 
ment in such a position ast lsgramabove;con- it willbe found that reception 
Dut the negative bias on the eetterminalsSand will be greatly improved if the 


rid. Louder signals are ob- 
‘tained when the arm is on the 
Positive side of the resistance 
element, but more stable results are obtained 
from the negative side. 


6. Use a Battery Switch 
EMEMBER. that become you are 
using © Doteatiouiaroxres, the A 

battery, you are slowly discharging the 

battery. If this arrangement is allowed to 
remain when the set is not actually in use, 
the battery will eoon run down. 

asa batoery poitch, therfore, end di- 
connect the storage battery when the 
trouver aot being wed. 


7. Use a Loop wherever Possible 
GENCE a loop ava eighty arena 

in its elec, it serves aa an, excelent 
tuner, cutting eut 60 per cent of interfer: 
coc The foop wil csi signals only 
Swhea. it B posted in the duction of the 
Droedeasting sation to which you wish to 
Tisten. Stations located at right angles to 


tubes are changed from one 
socket to another until the 
‘most effective combination ia 
obtained. This holds true for audio fro- 
quency amplification as well a for radio 
frequency amplifieation. 


10. Regeneration and Radio 


Amplification 
ANY fans ask whether itis possible to 
add one or more stages of radio fre 
guency amplfieation to their standard re 
generative receivers. ‘The anewer is that 
‘Bich addition can be made, but that itis 
‘ot advisable for these reasons? 

First, because you should keep your radio 
frequency act a simple as possible. Second, 
Inecause of the eapacity coupling between 
the elements of the vacuum tubes, radio 
frequency amplification contains all the ele- 
mente of regeneration in itelf. ‘The ampli- 
fication obtained from three stages of radio 
frequency is s0 remarkable that no further 
addition should be neceazary. It would be 
gilding the lily. 
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Why Tires Wear Out and How to Save Thesi 


Important Facts about Tread and Fabric that Will Help You 
Cut the Cost of Driving Your Car in Winter 


By Harold F. Blanchard 


INTER is the time when tires 
sulfer most, Sharp pieces of ice 
‘cut and tear the tread, while iey 

ruts rip the side walls to shreds. Pieces, 

of ice are picked up by the tire, 

‘and later, when the car is in a 

warm garage, the ice turns to 

water that rots the tire structure, 

‘On snowy, slushy, and rainy 
winter days,’ tires are subjected 
continuously to the ravages of 

wreh enemy, 
‘stones cut 
hholes in the tread through which 
moisture can reach the fabric 
underneath, ‘Then rotting sets 
fn, and as the holes grow larger, 
mud and perhaps some oil enter. 
Gradually the moisture, like $0 
much acid, eats through layer 
after layer of fabric until a spot 
becomes so weakened that the 
tube blows out through it. 

‘The first step in protecting 
tires against their winter enemies 
fs to examine them frequently for 
cuts, Whenever a cut is found, 
ft should be filled with a rubber 
compound. If the cut is very 


Inrge, better take the tire off and 
hhave’ the hole vule 


nixed. Don’t fit 
tly. "Unless the 

ry to slip, the crows 
Jinks will wear the tread. 


LITHOUGH a tire is welded into « 
ingle piece, it is really a rather 
complicated structure, as the sectional 
‘Grawing on this page clearly shows. If 
you expect to obtain low ‘ost to. the 
Inile you must not only care for your 
tires properly, but you must have well 
Dut tires to’ start with. Beads must 
be strong to hold the tire on the rim, 
‘The cotton fibers must be sound, for 
the failure of even a few of them at one 
spot will eventually produce a blowout. 
‘The tread must be tough, while the 
layers of eushion rum of neariy pure 
rubber must be proportioned ‘ad 
tempered with eare 
‘Once the tire structure ia under- 
stood, it ix not hard to realize just 
how, when, and why a tire ean be 
abuso, ‘The most frequent form 


distributes thrusts of 
‘ete, over a compar 
‘area and thus protects the fabric 
underneath. 


Te strengthens the side walls just above the 
beads, where the tire receives the most bending. 

6. Bead core—Usually numerous piano wires 
embedded in rubber and fabric. 

7. Beads Tough rubber portions of the tire 
that come in contact with the rim. 

'&. Filler for bead core—A combination of 
rubber and fabric. 

'8. Carcass—The tire foundation laid in layers, 
either of cord or fabric, separated by cushion 


gum. 
Cushion, gum—Nearly pure rubber, sft 

nd ast: aca 8 spring contact 

fabeie carcass and the stripon which the 

theead is mounted. 


of neglect is to run it with too little air, 
which produces the same disastrous 
effect as overloading a tire that is not 


‘bulges out 
at the point 
‘where the tire flattens over the 
rim, some of the fibers in the inner 
layer of fabric will stretch beyond 
their strength and break. 

If the interior of the tire is 
examined, slight fuzz will be 
‘observed along the inner surface. 
This means some broken fibers. 
Little by little, more fibers will 
break, until all the fibers in the 
inner’ layer are broken and a 
definite crack develops. Then 


it 
H) the next layer will erack, and #0 
i"! on. Finally, one of two things 
fill happen: “The tube may be 


pinched in the erack and thus the 
tire will go flat, or the crack will 
develop until the last layer gives 
way, causing a blowout, 

A ‘cord tire is not 80 likely to be 
injured by underinflation an a 
fabric tire. When » fabric tire 
is flexed, the longitudinal threads 
‘are bent around the eroas threads, 
and thus are greatly  straine« 
‘This condition in eliminated in 
the cord tire because the threads in 
each layer of “fabric” Ile flat and paral- 
lel. For the same reason friction also 
in jean in the cord tire. 

Friction generates heat, and if inter- 
nal friction is excessive, the tire tem- 
perature may rise high enough gradue 
ally to vuleanize the rubber to a point 
where it will lose ite strength. Then 
the layers of fabric will begin to sep- 
arate, and in chafing against each othe 
will wear and produce still greater heat, 
causing destruction of the tire. 

‘The development of a blowout may 
bbe likened to breaking a flexible wire by 
bending it back and forth repeatedly. 
‘The blowout may start with the failure 
of a few small fibers at a certain point. 

Added strain thus is thrown on 
adjacent fibers, causing further 
breakage until some of the threads 
fare severed. ‘Then more threads 
hreak, and’ the fracture spreads 
through one layer of fabric to ane 
other, until the tire at this point 


% 


ean no longer withstand the outward pres- 
aaure of the tube and gives way. 

A blowout may be started by any ex: 
ceasive strain such as running over a sharp 
atone, striking the edge of # curb, running 
tires too flat, or it may be caused by weak- 
ness in the carcass itself. Rotting of the 
fabric by moisture, dirt and oil is another 
‘common cause. 

‘When the tire is built, its cotton struc- 
ture ia protected against the elements by 
strong exterior of rubber. But in use, 
1 cut ia deep enough to pierce the rubber, 
rotting will begin. The size and depth of 

« the rotten spot gradually grows until it 
becomes so weak that the tube blows 
through. Sometimes the spot will spread 
entirely around the tire, loosening the tread 
tas it goes, and rotting the outer layers of 
fabric underneath, with the result that 
‘when the tire finally does blow out, most 
of the tread is loose and the outer layers 
of fabric are completely destroyed. 


How to Avoid Blowouts 


‘The best ways to prevent such blowouts 
are theso: First, avoid cutting objects such 
fas glans and razor edge switch frogs by 
alert driving. Drive over sharp stones 
Mowly. Avoid car tracks, and especially 
‘witches, as much as possible. Be doubly 
‘cautious in wet weather, because wet 
faces cut rubber 
faces, ‘The tires should be examined occa 
tionally for doop cuts and whenever one is 
found, it should be filled with some com- 
pound specially prepared for this purpose, 
fr if the cut is very large or deep, it may 
‘be advisable to take the tire off and have 
it vuleanized, If the fabric underneath 
hhas not rotted, this repair will be a very 
‘imple one and should not cost more than 
8 dollar. 

‘When a tire blows out while the tread ia 
‘till good, examine the carcass carefully. 
If there ia extensive looseness of tread or 
fabric, or if there are incipient checks or 
‘eracks on the interior, areas of rotted fab- 
tle of rim cuts, it is usually best to discard 
the tire, You can detect loose or rotten 
fabric by fooling for a soft spot when the 
tire in off the wheel. To detect loase tread, 
‘grasp the beads in your hands and compress 
the tread with your thumbs. 

TE tire is to give full satisfaction, every 
detail of its construction must be right; 
nd that is the best reason for buying new 


Why Well Built Tires Cost 
Less in the End 


HIS. chart shows how you can 
ext tre billy by. ‘baying. Ast 
clase tren. For exaniple, a $9 tre, 
food fore any, 2200 males will cost 
four tenths cent a ile while-s 
335 tine, good for 12,00 miles with 


‘Cent a tulle, or half as much 
‘as the $9 one. 
‘Clip out this and 
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tires of good quality; you never ean be sure 
about “tire bargains’ or “seconds.” Usue 
ally there is something seriously wrong 
‘with a second, although the defect is rarely 
apparent. Its tread may be too hard or 
too soft, and defective in wearing quality, 
either because of the wrong amount of beat 
‘or wrong compounding of the rubber. A 
layer of fabric may have 
been accidentally left out 
for the tire may be mold 
inched. 


at “hanga 
from three to five dollars 
are usually junk tires 
made over.“ Blowouts 
hhave been hastily repaired, 
a thin layer of fabric bas 
been added to the insida 
jy and a new fread. plnced 

on the outside, Frequently 
Such treads "are largely 
composed of Diteh com 
pounds with just enough rubber to give a 
Tubber smell. These treads will not last 
tore than 50 miles. 

Reteeaded tires don't pay. ‘Their coat 
to the mile is rarely as Jow as that of good 
ew ties, The chief objection to them is 
that the treads come loose, the carcasses 
fare usually overcured if heat han been sed 
to apply the treads, and finally, after the 
original treads have been worn off, the 
carcasses are rarcly in much better shape 
‘han the treads, 

Tt pays not only to buy good tires, but 
it also pays to repair them carefully. 
Cold patches, while eaxy to apply, are un 

certain, and they should be 
twed only on a light car 
driven slowly. - Usually’ It 
costa not more than 26 or 
50 centa to have a pune- 
tured tube repaired by an 
expert tire man. Then you 
fare reasonably eertain that 
the job hn been done cor 
rectly. If you prefer to do 
your own work, a omall 
portable tube vuleanizer, 
‘conting a dollar, ia far at 
perior to a cold’ patch. 


Protect the Tube 


In repairing a straight. 
sido tire, a canvas strip or 
Slap should be inserted be- 
tween the tube and the rim 
side of the shoe to pro- 
tect the tube. Don't 


‘use a fap that in tora or 
frayed, for it is likely to 
pinch the tube. A lunge 
puncture hole should be 
covered with a small 
patch inside the shoe to 
prevent tube pinching. 
Avoid skidding around 
corners, and be careful 
not to allow the brakes 
‘to lock the rear wheels, 
In just a fow seconds of 
sliding, more rubber may 
be worn off a tire than 
in hundreds of miles of 
running. ‘The brakes 
should be carefully 
‘equalized 20 that they 
‘will go on with equal 
force; otherwise one 


ri" Btsiuer being nalineeenty the 
wheels should “toe in" —that is, they se 
‘ether at the Botton thon at the too 


‘wheel may loek Jong be- 
fore the brake acts ap- 
preciably on the oppo- 
site wheel. 

“antinved on page 75) 
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Theft-Proof Tire Holder—Other New Accessories 


‘This combination key case 


A new thief-proof tice holder 
isk with three 

hat push 
risa of 
od 


the tires by a centrally 
lever with an cocentne ca 
A series of holes along the rim 
or make it possible to 
bor of the lever 
then the jaws have a firm hold 


‘essing one end of this con 
starts ‘the lights: 
the 


in the center 
‘and automobile 


license pocket recently placed in the market 


Twill hold frou one 


‘This condition is not only 
hard on tires, but dangerous 
You will conserve your tires by 
‘using the brakes as little as pos 
sible. Reducing speed by coast- 
ing is better than braking, as 
‘you will learn by observation. 

Intermittently slipping the 
wheels of your ear by ascending 
2 rough incline at full speed in 
second or low gear is very hard 
‘on tires as well as on the entire 
‘ear mechanism. 

Make sure that the front 
wheels are always in alinement, 
otherwise they will cause ex: 
‘ecssive tire wear, 


‘eause additional tire wear. 


0 16 keys 


ONE 27 22 know your car and run it economically is to 
have a good automobile reference book at hand. 
Supplementing the regular articles in Porutan Screxce 
Monritty, some ofthe best books, both for the average car owner 
‘and for the garage proprietor or mechanic, are the following: 
‘The new (thirteenth) edition of Dyke's “Automobile and 
Gasoline Engine Encyciopedia” (Goodhardt-Wileox Co., Chi- 
cago), which covers every phase of the construction, principle 
fof operation, care and repair of automobiles, motor trucks, 
tractors, motoreycles, motor boat and stat ccagines. 
“The Modern Gasoline Automobile” and “Automobile Re- 
pairing Made Easy,” both by Victor H. Page, and published 
by the Norman W. Henley Co., New York. 
"The Gasoline Automobile, “by Hobbs and Elliott, McGraw- 
Hill Book Co., New York. 


5 


‘A combination lamp and 
reflector ferme a unit that 
Bts into. the headlight 
socket without interfering 


The method of using a 
vented gage for measur 
Glameter of automobile en 


ently in: 
the inside 
ne eylin 


Undersized tires are poor 
economy. On a certain ear the 
tire mileage was increased from 
15600 to 9600 by adding half an 
inch to the tire size 

‘A new tire should always bo 
equipped with a new tube—such 
‘a combination is likely to give 
10,000 to 15,000 miles without 
any trouble, whereas a half worn 
tube gives ‘out when leas 
pected. 


most careful attention. 
guess at their pressure, but use 
4 tire gage. If you buy good 
tires, you can surely cut your 
tire bill in half by keeping them 
properly inflated. 
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What Causes Differential Noises? 


OST automobile Houston wheel_would make 

drivers have ob- By Rs Ap 672 revolutions while 
terved that. diferentisl oles are the larger wheel would make only 630 
Periodic, For several months, perhape» revolutions” ‘The smaller wheel would 
Mrellolled housing wil develop a voaring make 42 revolutions a mile more than 
Tole that ean not be lo- 


cated; then suddenly, for 
some unknown reason, the 
nolaewilleease. Later the 
roaring may develop again. 
‘This mysterious irregular 
ity baffles most amateurs 
and many” professionals. 

In most cases the noise is caused by 
an inequality in the diameters af the 
‘two rear wheels, A heavily treaded cord 
tire can easily’ lose an. inch of rubber 
from the tread and still be serviceable, 
but this los reduces the diameter of the 
wheel two inches. Suppose that one of 
two 82-in. tires becomes 20 badly’ worn 
that it is replaced with a new shoe, 
while the other, also considerably worn, 
is continued in use; then one wheel 
might be 80 in, in diameter and the other 
wheel 52 in, 


Unequal Tires Is One Cause 


‘The wheel having the amaller diam- 
‘ter would also ‘amaller circum 
ference, and in traveling a mile the 30-in. 


S 


Te pays to; 


look after the 
rear tires 


‘the wheel with the new 
shoe. 

‘This condition calls into 
constant action the small 
‘pinion gears in the differen- 
tial. There are three of 
these gears and they carry 
the full load of the car, but 
they are supposed to work only when 
turning corners. When these small 
ears, under enormous load, are called 
‘on to function continually, they soon 
wear, and since each of them makes 
several revolutions to one revolution of 
‘the wheel, the three worn gears com- 
bbined produce the growling noise that 
comes from the differential housing. 
If the rear axle emits this sort of noise, 
look first to the tires. The trouble may 
be entirely with them. 

Inflation also has considerable effect, 
because an under inflated tire may easily 
be 2 or 21¢ in. smaller than its compan- 


fit 


ile time spent in keeping tires 
correctly inflated may save a tire bill 
and a new differential assembly. 


Popular Science Monthly 
Runningboard Spotlight 
Aids Night Driving 
UTOMOBILE tourists and those who 
drive frequently on country roads at 


night will find a searchlight mounted on 
the right-hand runningboard of the ear, as 


shown, a great help in staying on the road. 
It lights up the margin of the rosd and 
‘shows where the ditch lies. When not in 
‘use, itis swung in over the runningboard.— 
B, W, Rex, Cincinnati, Ohio. 


Ix seexixe the cause of rattling noises 
‘about your ear, examine in turn the fenders, 
brakes, hood fasteners, lamps, doors, and 
springs.—P. B. J. 


Homemade Separator Filters 
Sediment from Gasoline 
By Howard Greene 

A 


GASOLINE separator that will re- 

move both sediment and water, ean be 
made easily by following directions and 
illustration below. 


No dimensions are given, because the 
size of the separator will depend entirely. 


upon the size of the engin 
‘the separator should hav 


‘The pipe caps at 
top and bottom 
are drilled for the 
nipple at the top 
‘and. the sediment 
cock at the bottom. 
‘The big end of the 
enlarging nipple is 
fitted with a gauze 
screen; this is in 
two layers, sol 
dered together and 
‘soldered to the end 
of the nipple. 

All. the joints 
must be well made, 
for gasoline will 
Jeak through where 
‘water will not. It 


more than ordi- 
narily dirty, put an 
extra screen midway between the bottom 
(of the enlarging nipple and the lead-in pipe. 
‘The separator can be drained by means of 
the sediment cock and the gasoline drawn 
‘off for priming and cleaning. 

Once in a while the whole separator 
should be thoroughly cleaned by discon- 
‘neeting the gasoline lead-in and unscrewing 
‘he body from the top eap. 


Testing the Auto’s 


EAKAGE at 
pump stuffing 
boxes and hose connections, which will 
open up when the car is operating 
fn the road, often 
are not inevidence 
when the machine 
is stationary, and 
it is difficult to de- 
termine where the 
leaks are unless 
pressure Is applied 
to the motor. If 
that ean be done, 
the leaks will show 
‘up plainly. 
‘Toapplythenec- 
essary pressure, 
itis necessary merely to modify a radi- 
ator eap by the addition of a tire valve, 


By G. A. Luers 


How air pressure makes leaks visible 


Circulation System 


fas shown. With this 
{in place, pump about 
5 Ibs. of air pressure into the circulation 
system. It is obvious that a rubber 
gasket should be 
placed under the 
eap and a cork in 
the overflow pipe. 

The same de- 
vice is useful when 
flushing the radi- 
ator or using a 
seale remover, be- 
‘cause the pressure 
aids materially in 
forcing the scale 
and muck out 
through the drain, 
‘When the location of a leak is known, 
it can usually be repaired easily, 


Neat Striping Adds Final 
Touch to Repainted Car 


ELVEN the most carefal job of repainting 
‘car sometimes lacks a finished appear- 
tance because it has no striping. To add 
the stripes, the colors desired should be 
mixed to a rather stiff consistency. They 
should be thin enough to flow readily 

— from the brush 


le BS ‘and yet be stiff 
> ! 
1 


enough to stay 


where put. A10- 
How the brush is held 


cent water-color 
brush will do the 
work. 

‘After the Hines 
‘have been traced 
with white chalic 
or snapped, on 
with achalk line, 
the painter sets 
his eups of paint 


and turpentine on the side of an old varnish 
ean and rests one end against the ear to 
steady it. Then he dips the brush and 
carefully follows the chalked line, steady- 
ing his hand with his middle finger. 

It is not as difficult as it looks and if a 


mistake is made, the Tine ean be removed 
with turpentine and a rag and, when dry, 
gone aver again.—Daue R. VAN Homn. 


Hot Brick Starts Cold Motor 


A SEMPLE expedient for starting a cold 
‘motor is to heat a common building 
brick in a stove or furnace and place it be- 
‘side the carburetor. The heat radiated 
from the brick is sufficient to warm the 
‘manifold so that starting is possible. 

The brick is carried in the engine pan 
and when a stove or furnace ie not avail 
able, it is heated by pouring gasoline o 

“h ct side 


method of getting 
temperature —F. J. E. % 


By Robert S. Lewis 


‘UST as machines have taken much of 
the drudgery from large shops, cheap 
cleetrie power and sturdy and inex- 

pensive small motors make it possible to 

‘liminate tedious hand work from the home 

workshop. By motorising his shop, the 

hhome worker can quickly repay the cost of 

{installation through increased production 

‘and better and more neeurate work. 

‘The first point to be considered is the 
power needs of the largest and heaviest 
Machine to be used. ‘This will fx the size 
of the motor, since only one machine will be 
in operation at one time in the shop. 
Motors of if hp. ean be bought for $20 oF 
eas, sometimes considerably less, and they 
will drive almost any small machine. |For 
the handy man and for a farm worlahop, 


prevent the babbitt from filing 
Cardboard disks are cut and slipped over 
the ahaft and clamped in place to form 
‘dams for holding the babbitt in place. 

‘The pouring is done through a 34in, 
hole drilled in the top of the tee, and Inter 
‘an oil hole is drilled through the same place. 
‘To prevent the babbitt from sticking to the 
shaft, cover the shaft with thin tissue 
‘paper, the paper first being well soaped. 

‘The installation illustrated in Fig. 1 is a 
good one for the woodworker's shop. The 
shafting arrangement is such that one short 
shaft reaches all the small tools, while the 
Tong shaft, beneath the bench, takes care 
‘of the bench saw and jointer.’ The drive 


‘the pow 
to one shaft at a tie. The 
different ‘speeds are ob- 
tained by using a pulley twice 
as large on one shaft as on the 
other. 

‘When two shafts are placed 
fon top of the bench, 1 number 
of different speeds are possible, 
and, if desired, the more im- 

machines can be 


‘where heavier work is done with floor type 
‘machinery, the motor must be at least from 
Wto 1 hp. 

‘Almost all types of hand or foot operated 
machinery can readily be converted into 
power machines by removing the cranks 
Bnd levers and placing pulleys of suitable 
diameter on their shafts. Pulleys and 
shafting are relatively cheap, but if the 
‘puilder wishes to cut down expenses to a 
minimum, be can make the pulleys of wood, 
iron, and other available materials. 

‘For small bench machines, the usual plan 
{a to centralize the motor and group the 
machines around the edges of the work- 
bench. In this manner one or, at most, 
two shafts will suffice. Most of the 1-hp. 
motors have a speed of 1750 r.p.m. This is 
redueed at the first countershaft to around 
400 r.p.m., and is further reduced to about 
260 on the second shaft. From these two 
speeds each type of machine can readily 
be belted up to the correct speed. Drill 
presses and woodworking machinery oper- 


10 BE able to design and apply sten- 
ils is a most valuable accomplish- 
ment for the home worker, and one 

worth mastering. Stencils ean be used for 
‘ormamenting many kinds of painted, 
enameled, and stained work, and will serve 
alike for decorating small pieces of furniture 
and large plaster or wallboard surfaces. 
‘There is nothing difficult about the process 
and the only precautions necessary are to 
choose appropriate designs and harmonious 


hey 


colors and so avoid the cheap effect that 
indiscriminate or over elaborate use of 
stenciling is apt to create. 

‘The simplest stencil element is a straight 
line A, Fig. 1. Simple Greek fret borders 
and other line designs, B, are easily drawn 
by ruling the paper into small squares or 
‘using cross-sectioned paper, which may be 
obtained at any stationery or art store. 
stencil continuous running design of t 
kind, it is necessary to cut two stencils in 
‘such a manner that the lines overlap by one 
square 40 ae not to leave any gape, a at 

‘The usual practice is to cut only one 
stencil and leave spaces or ties to be filled in 
ater. The proper way is eit 
‘stencils or to have the ties form part of the 
‘ornament, so that no filling in wit 
in necessary. ‘The latter is the true art of 
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The Secrets of Successful Stenciling 


By P. A. Daschke 


stenciling, and the spaces are as much a 
part of the design as lead binding on ar 
lass is part of its artistic effect. This is 
illustrated at G, where the fret is given the 
appearance of being mitered at the corners; 
at B, which resembles a mosaic setting, 
and at F, which shows a continuous run- 
ring figure, the ties forming a background 
wetting He mene ox nid work, Yn this 
‘be prepared all sorts of artistic 
way DAY Continued on pope 122) 


Wind and Wheel Drive This Speedy Ice Bicycle 


ARILLING and yet comparatively safe By George A. Luers 
is the new winter sport of bicyeling on 
the ice. The machine is equipped with — 
‘kis and a jibsail, so that it is really » high speed 
scooter. 
‘Three or four machines make possible 10- or 20- 
‘mile races around a one-mile circular track. There 
| ifust enough pedals to keep the rider from being 
‘cold without the necessity for sufficient exertion to / 
tire him, Although the scooter is intended for use on 
ico, the skia will support it on hard packed snow 
roads and will allow a speed of from 15 to 20 miles an 
hour; but more effort has to be put in the pedaling. 
‘No cutting or die- 
figuring of the wheel 
fa required in the con- 


from 1 in, in diameter at center to 34 in. at 
the ends, 

‘The material for the sal is either eanvas or closely 
woven muslin. A crimped wire span above tho 
handlebars provides geveral places for attaching the 
top of the sail with a snap hook. The sail can 
readily be furled when the scooter is to be pedaled 
fgainat the wind. The swivel joint of the boom at 
the sks is stif, but will move at a tug on the all 

"The rear sit or runner is a light bearing skid, 
which may be adjusted #o as tobe only a frac: 
tion of an inch above the wheel. ‘This supple 


mentary runner is for use on snow and prevents 
‘the wheel dropping 
below the surface; 80 


struction ofthescooter, the traveler's position 
In place of the front when riding across 
| wheel, two parallel rruts and tracks. 


sukia are attached by 
‘means of a center bar 


‘to the front forks and ‘0 that the 
‘are controlled through fa clear of 1 
the handlebars for shown in the illus 


tration, somewhat ex- 
aggerated for the 
‘sake of clearness, The 
‘scooter then dependa 
entirely “upon wind 
and sail for propul- 
sion. ‘The attach- 
ment is somewhat 
ike a bicycle stabd 
and is secured at the 
rear hub. The tie 
bars are | 3(-in. steel 
rods with simple 
clamps to allow ad- 
(Continued on pope 121) 


8/16 in, ateol stripe, 
| Bigft. long; the braces 
| are Sin. steel rods. 
A wooden cross 
member on the for- 
ward end supports 


tom and 4 ft. high. 
‘The boom is hickory 
‘or other hard wood 
436 ft. long and tapers 
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Why thousands 


of radio owners 


Demand Philco Batteries 


No frying, cracking battery noises. No frequent, troublesome tuning 
in, And they last longer, demand less care and give longer service pet 
charge than any other radio batteries ever built. 

What's equally important, there's no waiting for initial charging—no 
paying for battery life and current lost on the dealer's shelf. Their life 
starts when you pour in the Philco Electrolyte—not months earlier at 
the factory. 

Philo Drynamic Radio Batteries are built by the makers of the 
famous long-life, high-powered Philco Slotted-Retainer Batteries— 
standard for automobiles, mine locomotives and other heavy-duty 
services. 

‘You'll want to know more about these remarkable radio storage bat- 
teries. See your radio dealer—the nearest Philadelphia Diamond-Grid 
Battery Service Station—or fill out the attached coupon and mail to us 
‘at once. 


RADIO, DEALERS —Philco Drysamic, Baten tet you into the storsge 
Eiteoy sone seg sectnas evga bate Ne mytsteer, Nectwreas 


Philadelphia Storage Battery Company, Philadelphia 


—— wy 


Privo. 
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BATTERIES 
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fg 
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Better Shop Methods <¢ 


How Expert Mechanics Save Time and Labor — 


Making Accurate Measurements with Simple Tools 


F ALL factors that determine the 
success oF failure of the mechanic, 
especially the machinist, that of 

accurate measurements is the ‘most |in~ 

portant, In large manufacturing. plants, 
where interchangeable parts are produced, 
the demand for aceuracy is met largely in 

‘the toolroom by expert design and 

workmanship in jigs, fixtures, and 

nges and ordinary methods of meas- 

Luring are scrapped almost entirely, 

But, in the jobbing shop and the « 

perimental department, where it does 

not pay to make gages for a single job 
or for a few pieces, accuracy in meas- 
uring finished surfaces depends upon 
the skill of the individual workman, 

‘The difference between good and 
ad measurement is often simply 
matter of common sense. Even very 
‘common tools will give surprisingly 
‘good results if properly handied. 

A friend of mine is an inspector for a 
Jarge machine tool company that sublets 
quite a bit of heavy work. He goes to the 
‘arious plants working on the contracts and 
inspects the finished product before it is 
shipped. His tools for this important work 


WENT 15 suopoereD 
‘BY aor Enos 


“THE STICK MUST Be WELD IN GIUR MaDES We 
eAsuRiNa WORK 


‘Seale microscope and trammel stices 


consist of a pair of 8-in. inside and a pair of 
Sin. outside calipers, 12-in,, Gin., and 
Sin, steel rules, and a reliable 50-f. steel 
‘tape line. Of these, the tape line is used the 
most. His methods are simplicity itself 
and I have seen him check up the square 
ness of two right-angle faces with a tape 
line, using the time-honored 6-8-10 rule. 
Ordinarily, if all of John’s work can be 
expected to be a trifle large and if all of 
‘Jim's tends to be small, the reason is that 


By Joe V. Romig 


‘each has his individual opinion of the proper 
‘amount of the line or graduation to include 


when setting his calipers or of the proper 
lightness or heaviness of their touch 

When plain ealipers are used, often they 
are st either too tight oF too large because 
the workman does not take pains to Took 
squarely at the seale from a point precisely 
eaite the mark at which the tol isto 

net. 

‘To set calipers to a close degree of accu- 
racy, a magnifying glase should be used. 
‘The simple attachment Mlustrated ia de- 
signed to slide on a 6- or 12-in. steel rule. 
eis of thin brass, the glans being mounted 
cover the pointer at the proper focal di 
tance. ‘The attachment is held in place by 
the lower spring a0 that it may be moved 
readily and yet will remain wherever set. 


Leg and Micrometer Calipers 


Even then, with a properly set caliper, 
the difference of the individual touch of the 
mechanic in applying the tool to the work 
Will cause a variation in the measurements, 
‘To measure with an outside caliper, one foot 
should ‘be held against the lower sur. 
face of the work, while the otber foot 
fs pamed over the top, swinging or ve 
trating sideways, in order to. lovate the 
Point directly opposite. When the foot 
will vibrate about 1/16 in. with a light 
eratchy feeling. the touch” is. correct. 
Likewise, on inside ‘measuring with cal 
ipers, the feet should touch in the sime 

Micrometers, particularly those with 
ratchet stops, give far more uniform results 
in measuring. and the individual variation 
of touch ie reduced to a minimum. This is 
ddue partly to the flat, parallel faces of the 
lanvil and spindle ends, with their large con 
tact on the surface of the work 

‘A handy tool for the machinist in meas- 
turing bores, which will give better results 
than a pair of inside leg calipers, is the 
inexpensive telescopic pin gage illustrated. 
‘When used in conjunction with an outside 


micrometer, it measures with the exactnesa 
side micrometer. The smallest tool 
kkind has a range of 34 to 44 in. and 
the largest from 31 to 6 in with inter 
mediate sizes between, 
1y errors in measurement are made 
the carelessnem of the 1a 
handling his trammel 
‘Trammels should be held alike when 
setting and measuring; that ix, the 
‘support should be in the same piace, 
as any shifting of the position of 
support will surely epring the beam 
and give a false reading. 
‘For measuring on Peavy work, the 
hhandiest thing of all is the steel tape 
Tine, If not guaranteed accurate by 
the manufacturer, this should be 
checked ngainst un accurate neale by 
laying the tape on a 4- or Seft. scale 
and comparing the graduations with 
a microscope. Stretched. tightly 
across the bore of a large casting, of to the 
opposite sides of a flange, the tape will give 
‘accurate readings directly. 
For the measuring of large outside diam- 
ters, the tape line is used on the circume 
ference which, being a little more than three 


ouaLED HEAD 


A- Correct Way 
B ‘Wrong petting 


c wrong [eng 


small 


escople pin gnee (above), Setting 
ieee fostoay 


times the diameter, will reduce any error to 
cone third. 

‘As the graduations of the tape Tine must 
be placed outwardly when measuri 
circumference, it stands to reason th 
allowance must be made for the thickness 
‘of the tape line itself. In other words, the 
fireumference shown on the tape line is 
divided by 3.1416 and from that is sub- 
tracted twice the thiekness of the tape. 

It is worth while for the mechanic to 
Increase his saxortment of measuring tools 
‘whenever possible in order to have the 
assurance that he ean handle any measur- 
ing job brought to him. Besides the usual 
outside and inside micrometers, there are 
many special calipers, seales, scale holders 
and gages. 
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STANDARD LOADS of 


Da Pont makes powder—not shells, 
Du Pont Powders are loaded in every 
brand of shell. The name “DU PONT" 
or “BALLISTITE", printed on the car- 
ton and the top ‘shot wad, tells you 
what powder you are shooting. Specify 
the powder when you buy the shell, 
E. L DU PONT DE NEMOURS & COw no. 
wn, Delaware 


Dealers everwhere carry these 
Pont Poors cece ty Kee fo ae 
reat majority of their customers demand them. 


We do not feel it necessary to 
“sell” any man on the quality of 
du Pont Powders. We do wish 
to point out that, to get du Pont 
safety, accuracy and reliability, 
you must find the namedu Pont 
or Ballistite on the top shot wad. 


SHOOT DUPONT POWDERS 


—_—lip— 
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Do It Yoursel, 
with a 


ICHOLSON 
FILE 


A iN 


IN the hands of a mechanic or 
amateur user of tools, the right 
file is essential for quickest, surest 
and most satisfactory results. 


Nicholson Files are of but one 
standard quality—the highest 
though made in several thousand 
kinds. The name NICHOLSON 
on the tang is known wherever 
tools are used as the mark of a 
perfect file. 


BE SURE THE NAME 


NICHOLSON 


18 STAMPED ON THE FILE YOU BUY 


A, Sharpen your skates with a NICHOLSON 
Binch Mill Bastard File. 

2, Use a NICHOLSON File of the shape and 
fineness required for Radio construction. 

J Sharpen your saw with a NICHOLSON 
Slim Taper Fi 

4. Keep a NICHOLSON Tungsten Point File 
in your Automobile Tool Kit. 


NiIcHOLSON FILE 
PROVIDENCE , R.I.,U.S.A° 
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‘BETTER 


Nested Steel Trestles Sustain 
Heavy Overloading 


| “TW0 advantages distinguish the type of 

trestle illustrated from those usually 
seen in shops where heavy loads have to be 
supported. The legs are so spaced that 
they are not opposite each other and the 
trestles therefore will nest together. This 


wor METHODS 


ssreee sues avert 


| the erent | 
{rotten cam be crowded tometer 
| “erage or holding heary welghie 


| vermits many trestles to be stored away 
| ina corner of the shop or in a truck for 
| trensportation, 

An even more important feature is that 
‘these trestles, which were devised for use in 
structural steel fabricating planta, will 
| sustain enormous loading when they are 
| Placed close together. 

‘The trestles are steel plate riveted in 
| sections, although wood ean be used.—E, 8, 


Holding the Soldering Iron 


[NA certain plant manufacturing crea 

‘separators there is considerable sold 

{ng to be done, and tospeed up the work the 
Tea sim- 


scheme illustrated was devised. 
plicity is its chief 
‘advantage. 
‘The gas heated 
iron formerly 
used wan dis 


stituted. Instead 
of the worker 
holding the iron, 

‘aniron stand was 
| fastened to the bench at the proper angle. 

‘This allowed the operator to use both 
| hands. A hood was placed over the iron 

to carry off the soldering fumes, 

Much better work is possible by this 
method, which can be adapted for use in 
‘many eases where much soldering i to be 
done.—J. H. Moore, 


Locking Jigs and Fixtures 
ON 1G and fixture work F often tse the 

quick acting nut illustrated, a 
great time saver and does not take as long 
to make as many another locking device. 
To tighten or loosen this nut, it is neces- 


me) 


A.quicheacting nut 


sary to give it only a quarter turn and it 
then can be lifted off. ‘This saves the time 
of unscrewing. 

| _ Both the serew and the nut are cut away. 
The lead or pitch of screw thread should 
be coarse and both serew and nut should 
‘be hardened if the clamping device ia to be 
| put to much use—H, P, BoErrcHEn. 


| 
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SIX SENSES 


Seeing 


lv Feeling 


Hearing 
Smelling 
Tasting 
and — 
Tycos 
Temperature 
Control 


OS 


idged for pliability entirely by 
feeling” instead of the workmen's 
knowledge that the time of soaking 
and the water temperature was cor- 
rect! Suppose that after passing 
through washing mills and rollers it 


the men “judged” it was dry enough 
—instead of the time and tempera- 
ture being exactly regulated! Sup- 
pose the result of the great kneain 
mills was guessed by feeling, inste: 
of further exact heat cont 
that vulcanization—that all impo: 
‘had accurate heat con- 
trol left out and the elasticity or hard- 
ness of the vulcanized product had 
to be judged by sense of touch alone! 
‘Truly our rubber belting, automo- 
bile tires, rubber heels, ‘moulded 
goods, combs, fountain pens, but- 
tons, ‘insulation, ballons, matting, 
storage batteries, and some thirty 
thousand other ' rubber products 
would be undependable and their life 


THE SIXTH SENSE OF INDUSTRY 


Temp 
Control ce -.3 


If a sense of “feeling” 
ruled the Rubber Industry! 


erature 


and usefulness an unknown quantity! 

But sense of touch alone does not 
rule in the ‘‘bakeshop" that is really 
the modern rubber factory. Into the 
rubber industry enters that vitally 
necessary “sixth sense"—Tempera- 
ture Control—supplied by the accu- 
racy of eee Temperature Indicating 
and Recording Instruments. In great 
rubber factories everywhere | for 
Temperature Instruments are ac- 
cepted as the standard of accuracy, 


Manufacturers 


any ins 
isa type and style of 
the Seer line, embrace 
ing as it does over eight thousand 


instrument 


varieties. 

Write us, and literature on any in 
‘strument or type of instrument will 
be sent promptly. And our experts 
will advise you in its application in 
your plant. 


TYCOS and the MEDICAL Profession 
‘Bose Sphygmomanameter, Pocket and Office type, 


inary Glassware. 


Fever Thermometers 
Bulletins oa Request. 


Tycos 7emperaturelnstruments 


r¥Cos BuMDING, 


Bets Farman 


rt 


Se 


Optical Pyrometer 


INDICATING - RECORDING - CONTROLLING 


Popular Science Monthly 


“How I Got that Better 
Job” Contest 


‘OR the three best contributions or 

letters on the subject, “How I 
Got that Better Job,’"” Porvtar 
Science MonTaLy is offering a frst 
prize of $30, a second prize of $20, 
and a third prize of $10. 

Each contribution should be a first 
person narrative of shop experience 
that may help or stimulate mechanica 
toachieve better workmanship through 
improved methods or the application 
of novel ideas, Pencil drawings should 
bbe made to explain any obscure points, 
and if photographs are available to 
illustrate any phase of the article, they 
also should be included. Coniribu- 
tions may be any length up to 000 
words. They must be submitted on 
co before February 20, 1923, 

An idea of the sort of article desired 
can be obtained by reading “How Do 
You Grind Your Tools?” by Joe V. 
Romig, on page 80 of the January 
Porutan Science MoNTHLY. 

‘The contest will be judged by the 
Board of Editors of this magazine, and 
announcement of the prize-winners will 
bbe made in the May iasue, 

‘Address contributions to Editor, 
Better Shop Methods, PorvLan 
Scrence Montuuy, 225' West 39th 
Street, New York. 


The Practical Man’s Car | 


for Economical Transportation 
Vc 


‘Thequick success ofthe Chevrolet Utility Coupe has proved 
how accurately its designers gauged the transportation 
requirements of the average busy man or woman. 


This fully equip; modern car combines day-by-day 
reliability, remarkably low operating costs and the lowest 
price asked for a Fisher Body automobile. 


‘The mammoth rear compartment is especially attractis 
to the man who ialways moving tools, mechanical equlp- 


ment, models, etc. 
Any Chevrolet dealer will be glad to show you its excep Battery Repair Table Revolve 
tional engineering features, on Repairman's Bench 
REVOLVING table ia useful eddie 
Prices F. O. B. Flint, Michigan tion to the battery repairman’ 


By being able te tara the battery la tay 
position, the repair work is considerabl 
‘simplified, especially such operations 
soldering ‘terminals and "pitching" shut 
the jars 

‘A hardwood board is cut a trifle la 
than the outside dimensions of the batteries 


Chevrolet Motor Company trasoyoco Toe 


Division of General Motors Corporation 
Detroit, Michigan 


‘The revolving table and dotaile of ewivel 
support 

rdinarity handled, and is mounted on & 

. pipe flange.’ The 34-in. nuts of the 

ese ees babes ec ts | ‘score bat, wha oontors tha ewes sre it 


into the surface. The howe consists of two 
Electrician's Wiring Manual | ctier itanges, the threads of which ha 
is as essential as his pliers. been bored out to a sliding fit over the 114- 


Every wide-awake electrician, wireman, con: | in. pipe that forms the standard of the re 
One of these flanges is 


{al may save you 100 times its cost. Wonk that has been held in a magnetic 
The 448 pases in the mans are filed wich fermas. | chuck usually retains some of the magnet- 
aa caly $2.50 * | ism. If no demagnetizer is at hand, and the 
pee eee character of the work will permit, a sharp 
Popular Science Monthly | biow on the floor will serve to remove the 
205 West 39th St., New York City | magnetism. 
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100,000 People in America 


Have Been Benefited by Reading Coué’s Book os 


All The Marvellous Cures Through Emile Coué’s 
Method of Conscious Autosuggestion in Europe ‘ Y, 


‘The remarkable effectiveness of Cous's 
method lies in its complete simplicity, 
Tt does not advocate any complicated 
system of diet, medicines, 


Cout 
form: 


famous 
is bing 


repeated 
twenty languages 


HE world today isringing with the name 
‘ofa modest litle Frenchman who has 
[Rxph lorous healthy vital strength 

snd thing happineto ae peopl thay 

‘any other living, man—and for 
This remarkable service he has taken mo foes. 


‘Many who were unconvinced and skeptical 
hhave tried Coué's methods at first as an 


fect 
being, | 

and gained compete freeiom from many ile 
‘and disorders which had been troubling them 


for a long time. ‘The letters printed here 
A fom Bole who had ben greatly Repe 


ty 


pa Ra 
Sten ew (tm the scoes Cha ivecome Lesa 
Pal, rot 
te 
Why Coué Wrote This Book | 232° 
Seana emcees | BATE 
Senet ahi nel aS Sl 
Sous fo op seciasly cab o enoasaee 


fi 


ew ofthe milion all over the world, who can 


ie 
ie 


‘THERE 1S LITERALLY NO MAN OR WOMAN 
TIVING THAT THIS BOOK CANNOT HEL? 

‘You can accomplish for yourselt what thou 
sands of others have by following the simple 
Sratructions in Cout's own book: 


SELF MASTERY 


Through Conscious 
AUTOSUGGESTION 


‘This Book not only contains a, complete 
fexposticn ‘of his. theories and methods with 
horoueh instructions, but also giver in detail 
cme of is amazing. cures which he has 
‘chieved fcr many pecble- 


|| [a 
FREE! ; Si 


to every mechanic 
interested in fine tools 


'VERYTHING points to an unusually busy year for me 
chanics and machinists. Now is the time to look over your 
kit and see what tools you need to handle every job right, 


The new Starrett Catalog will help you. In addition to the pre- 
Cision tools used in every machine shop for the past forty years, 
this new Catalog and its Supplement contain complete de- 
scriptions of all the latest improvements brought out by The 
L.S. Starrett Co. The convenience and utility of these handy 
new tools will amaze you. 
It pays to keep posted on the newest tools— 
you can do it by simply mailing a post card to 
The L..S. Starrett Co. Ask for the Starrett 
Catalog No. 22 Wand Supplement. They list 
and fully describe more than 2100 fine precte 
sion tools. They will be mailed 
promptly —FREE. Write today, 


THE L. 5. STARRETT CO. 


The MONARCH Jr. 


Engine 
Lathe 
‘Suinch 


iret fe 
Heer ae a ee aS 
tit en Gan be invalid on yoar workbench. 
ftafeemt ai change gene and Satomgtclsty 
eve “a wrth be ent 23 fects ae 
‘Whe t once tor your FREE cop of the NON: 
Ka MONARCH Lathes ae 


‘THE MONARCH MACHINE TOOL CO. 
401 Oak Street - — Sidney, Ohio 


Better Work and More of It 


‘thes ae te renuts obtained to an amazing dearee by bundreds ef were of 


Boice Junior Bench Saw 


A wonderfully practical, compact all 
efalimachive deaed for acetate 
nd sgcely ee oa = 


Cate 


Gee tpetatia, pacts, brasm te 
Portsbie. "Attaches to lamp socket 


PRES Se ae 


ideas for the benefit of the other fellow. 


Popular Science Monthly 
BETTER SHOP METHODS 


What Tools Can You Lawfully 
Make? 


EVERY practical tool user and all of our 
readers who are interested in inven- 
tions or in patents on new tools, or improve- 
ments on old tools, will find illuminating 
3 recent experience of POPULAR SCIENCE 
MonTHLy. 

On page 92 of our December, 1922, issue, 
contributor described a planer gage with 
several useful features, constituting an im- 
provement on gages of this type commonly. 
inuse. So novel a device did we believe this 
to be that, in the interests of our readers 
and at considerable expense, we prepared 
blueprints to facilitate the construction of 
the tool, 

It developed later that the L., 8, Starrett 
Company, of Athol, Mass,, has a broad 


‘Steir 
Restate 


patent that not only covers the well known 
planer gage it manufactures, illustrated on 
this page, but also protects’ that company. 
fon any other gage of the type represented 
by that tool. Under the patent laws, there 
fore, no individual may make, even for hi 
own use, the improved planer gage a 
scribed in the article mentioned, without 
license from the L.. 8. Starrett Company. 

When a patent is granted by the United 
States Patent Office, the drawings that 
form a part of it are published and may be 
reproduced and described by any mage 
sine. It is not lawful, however, to make 
the ‘patented article without permission 
from the owner of the patent, 

For this reason Porvnan Sctexce 
MontuLY publishes in the Home Work- 
shop and Better Shop Methods dep: 
ments instructions for making only such 
devices us are not patented. 

It is needless to say that Porutan Sct 
mxce MonTaty would not have published 
‘the improved planer gage design, excellent 
as itis, if it had known of the patent rights 
of the L. $. Starrett Company, and we have 
therefore withdrawn the offer to supply 
blueprints. Neither did the toolmaker 
who designed and made the improved gage 
happen to know of the existence of the 
Starrett patent (later called to our atten- 
tion as No. 1,202,114; granted October 24, 
1916, with broud claims covering such 
tools), 

‘The difficulties of improving various 
tools and processes without infringeing on 
the rights of owners of previous patents 
are obvious, but the inventor of an improve- 
ment on a patented device will generally. 
find that reputable, establi hed manufac- 
turers of tools encourage now ideas and give 
fair treatment to those who submit such 
inventions to them. 

It was to stimulate the development of 
labor saving and time saving ideas that the 
Better Shop Methods Department was 
founded and its aim is to pass along these 
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BETTER SHOP METHODS 


Dual Toolposts Will Speed Up 
Production of Bushings 


"To INCREASE production in bushing 
‘work or in turning parts of the general 
shape of a bushing, the lathe tool mounting 
Ilustrated is an expedient of value. ‘The 
work is accomplished with a single tool 
set-up and only the stock and steady rest 
fare moved to repeat the operation after one 
bushing is finished. In application this 


Jumuns_oursce ano 
Poiana 


‘curina. OFF Buse 


“wo grass 
Tee Yon 


Yoous 


With this dout 
Crna 


tool potcup the nhings are 


method resulted in cutting the time of 
production to one fifth the tsual time and 
ected § coresponding waving In labor 
on the jo 

"Two toolpoata are mounted in the tool 
post alot. One tool turns and the other 
ores the stock after a twist drill in the 
falfoekroughs out the center ofthe bush- 
ing. 

“The croas feod screw is then operated so 
that the outside turning tool eute off the 
completed bushing. 

‘Asteady reat prevents the stock from 
springing —G. A. LUERS, 


Holder Raises and Lowers Bench 
Lathe Boring Tool 


“THE feature of this bench lathe boring 
tool holder lies in the ease with which 
the tool may be raised or lowered to the 
center of the work. The parts of the holder 


oem Bak 


assenieer 


and the method’ of assembling them are 
‘made clear in the illustration. 

The tool is quickly made up and will 
repay the labor required many times over 
for any machinist who does fine work on a 
bench lathe.—S, L. Romerrs. 


“Drilling days 


HAND DRILL 
No. 1515 Price $4.80 
This is a single speed 


drill, Tt has a screw cap 
containing 8 tool steel 
ills, 1/16 to 1/64 inch. 


15 


00 GO 


GOODELL-PRATT 


87 


are never over” 


“Soldiers have a lot of drilling 
to do,” observed Mr. Punch, 
“but so have carpenters and 
mechanics and any man who 
uses tools. For them every day 
is Drilling Day. 

“[’'ve found, however, that 
drilling a lot of holes has no 
terrors for the man who uses 
this Goodell-Pratt Hand Drill. 
It does its job so thoroughly 
that you'll consider it one of the 
best tool investments you ever 
made.” 


This Hand Drill has all the 
qualities that have made 
Goodell-Pratt Tools famous, Its 
frame is aluminum, giving os 
great strength as iron but much 
lighter weight. The superior 
design and construction through- 
out will appeal to the most par- 
ticular mechanic and general 
user of good tools. 


From selection of raw material 
to final inspection before ship- 
ment no effort is spared in pro- 
ducing a hand drill of the highest 
grade, a drill that will give long 
and useful service. 


Your hardware dealer has 
this hand drill or can get it for 
you. Meanwhile, write for our 
free illustrated catalog No. 14 
showing all the Goodell-Pratt 
1500 Good Tools. There are 
many that will interest every 
man who uses good tools. 


GOODELL-PRATT COMPANY 


Aniths 


Greenfield, Mass. U. S.A. 


1D TOOLS 


WHEN IT COMES 
TO FINE MEASUREMENTS 


‘The older men know by experience 
that they can always depend on 


Brown & Sharpe Machinists’ Tools 


“And the younger mechanics soon learn the 
Value of having kit of these fine tools when 
their work gets into clo 
‘Use Catalog No. 28 in your selection of the 
finest tools you ean buy 


Write for a copy today 


BROWN & SHARPE MFG. Co. 
PROVIDENCE, RI. U.S.A. 


Make Your Own 


RADIO. 


POPULAR SCIENCE 
MONTHLY 


Will Furnish a Reliable Blueprint 


“The vacuum tube set with to etages 
‘of amplification, from rear of panel 


For men who like to make things at home with tools 
POPULAR SCIENCE MONTHLY is now publishing, in addi- 
tion to its popular woodworking plans, an invaluable radio 
blueprint. This blueprint is easy to understand; the recei 
ing set described requires the purchase of the fewest possible 
number of parts. 


Should Receive 500 Miles 
Under favorable conditions, if @ long, 
hhigh aerial is, used, this receiving outfit 
will receive 500 miles, ‘The. blueprint 
contains working drawings, instructions, 
Popular Science Monthly. 
"225 West 30th St., N. ¥. City 

Enclosed is 25e for which please send 
sme the blueprint of the two-stage regen- 
‘erative receiving set. 


os ae 
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BETTER SHOP METHODS 
An Electrogalvanizing Process 
for the Small Shop 
By K. M. Coggeshall 
GALVANIZING ia process by which 


ine is deposited upon another metal, 
usually iron, Because zine furnishes an 


almost perfect protection from rust, it is 
‘widely used as a coating for iron and steel 
hardware, wire products, serews, nuts, bolts, 


‘The equipment consists of a solution 
tenk, # small electric generator, and sever- 


The Electrical Circuit 


‘The source of electric-current supply may 
be either a battery or m generator. ‘The 
former can be used only where the articles 
to be plated are small in size and quantity. 
Moreover, a battery has many limitations 
‘and requires much attention. “A generator 
should therefore be secured having a cur- 


A 
ccurrent of approximately 2 amperes a square 
foot of plated surface is necessary, The 
generator may be driven by either a amall 
gas engine or an electric motor, but its 
speed of rotation must equal that designat- 
fed upon the name plate if the highest 
efficiency is expected, 

The electrical connections should be 
made as noted in Fig. 1. Two bras or 
‘copper tubes, A and C, serve as the anode 
and cathode supports. If possible, two anode 
supports, as shown in Fig. 2, should be fur- 
nished, since such an arrangement of anodes 
allows’ uniform deposit upon both sides 
of the plated work. One end of each tube 
‘should be flattened and drilled, as in Fig. 
8, so a bolted connection may be easily 
made. | 

‘A rane evemata be fin cet to 
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BEITER SHOP METHODS 


An Electrogalvanizing Process 
(Continued from page 88) 


regulate the plating current upor which | 
the rate of deposit depends. If possible, an 
ammeter and a voltmeter should be used 
to indicate the working conditiors. 

Care must be exercised to see that the 
current flow is in the direction noted— 
toward the anode and from the cathode. 

‘The anodes must necessarily be of zinc, 
commercially pure. While sheet zinc may 
be used, much better results are obtained 
Af cast metal is employed. Commercial east 
ine anodes may be purchased in many 
forms—round oF elliptical bars and flat ot 
corrugated plates, It is usually. best to 
provide an anode surface at least 36 per 
cent greater than the total area of the 
parta to be plated. 
‘There are two general types of galvaniz- 
{ng solutions, acid and alkaline. "The for- 
mer is “fast,” but unless care is taken, it 
tends to show a granular deposit. The 
latter forms the coating somewhat slowly, 
Dut usually produces a finer finish. 

‘A simple formula for an acid solution is: 


ps 
Rusmealuim hia 


Dissolve the sinc sulphate and the ammo 
rnlum chlorid in a little water. ‘The alu- 


Pr Team soon 
CaRs Ato Gime ~Sottnion 

Diagramme showing method of the gxlvanising 
minum sulphate is then dissolved in another 
portion of water and added to the first 
solution, Strange as it may seem, the ad- 
dition of 1 ot, of grape sugar or glucose will 


improve the smoothness of the deposit. 


Bath Must Have Acid Reaction 


Procautions must be taken to make 
sure the bath is not neutral; it should have 
A ilight acid reaction. Blue litmus paper, 
i dipped in the electrolyte, will tun red 
immediately if the solution is acid. Should | 
thin test show the bath to be neutral, add 
‘very small quantity of sulphuric acid un- 
‘U1 tho litmus paper no longer remains blue. 
‘A spongy, rough deposit is a good indica- 
tion that the bath is in a neutral condition. 
"A much-used cyanide galvanizing solu- 
tion, which should be heated when used, is: 


Sh soa 


‘The sinc cyanide and sodium cyanide 
‘are dissolved in one portion of water, the 
‘caustic soda in nnother, and the aluminum 
sulphate in another. The three solu- 
tions are then mixed together. 

‘The pieces to be plated must be chemi- 
cally cleaned. The slightest trace of grease 
‘or oil, or even a finger mark, will cause the 
‘deposit to be defective. The pieces should 
‘be strung on short lengths of wire, or if this 
{in not possible, placed in a wire basket. If 

(Combined om page 90) 
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Standard Keyboard 


Examine this keyboard carefully. Key for key, 
you will find it an exact duplicate of the keyboard 
on the big typewriters. Nothing new to learn, and 
nothing to unlearn when you start towrite on the 


Remington Portable 


This Standard Keyboard is only one of many outstand- 
ing merits which have combined to make the Remington. 
Portable the universal machine for personal writing. 


And yet, with all these advantages, the complete ma- 
chine is so small that it fits in a case only four inches 
high. Much in little is what everybody gets who buys a 
Remington Portable—with the well-known Remington 
Quality included for good measure. Sold by over 2,500 
dealers and Remington branch offices everywhere. 


Take any user's advice and buy a Remington Portable. 


Write for our illustrated “For You, 
For Everybody". Address Dept. 67 


REMINGTON TYPEWRITER COMPANY 
374 Broadway, New York 


Paragon Ribbons for Remington 
Portable Typewriters. Made by 
‘us. 50 cents each, $5.00 a doven 


Popular Science Monthly 


2745884 eater bring, ace 10% ret eee 
and br ulther apart egal aad, 
‘Sine 2000—10/06 tne shown oe, Te 


(THE number of its 
users is legion. The 
mechanic, plumber, car- 
penter, machinist, farm- 
er,motorist, householder 
find in it a multitude of 
Practical uses in their 
every-day work. 


“Red Devil" Pliers are 
forged of steel. They mul- 
tiply the strength of your 
hand and wrist, and give 
you just the right hold at 
just the right place. Have 
@ world-wide reputation 
for excellence in quality of 
materials and perfection of 
‘workmanship. 


“Red Devil” Plier No, 924-634 
inches long, shown above—beau 
tifully nickel plated — 50¢ from 
dealers, or us. 


Mechanic’s Tool Booklet Free 
“Red. Devil” Toale— American made 


SMITH & HEMENWAY CO.,Inc. 
Manutactarers of "Red Dealt” Toots 
264 Broadway, New York, N.Y. 


“Red Deel” Glass Cutters—the pats 
stnded Sock fewer" al tt 
(ial Mode 9 ta Naha ee, 


BETTER SHOP METHODS 


An Electrogalvanizing Process 
(Continued from page 89) 

the articles are quite rusty or covered with 
scale, it may be necessary to suspend them 
in a pickle bath for a short time. The 
pickle is usually composed of a solution of 
several diluted acids. Iron articles may 
‘be best treated in a bath of 20 parts water 
to one of sulphuric acid. If it is conve- 
nient to heat this pickle, the process will be 
shortened. Rinse well in cold, and in hot 
water after removal from the pickle, 


Other Cleansing Precautions 


‘One of the quickest and easiest methods 
of cleaning metal articles, however, is by an 
electrolytic process. A small steel or iron 
tank is used, the positive side of the gener- 
| ator being connected with it, ‘The negative 

terminal is connected with the piece to be 
| cleaned, which is suspended in a caustic 
| soda solution contained in the iron tank. 

‘This solution should be maintained at a 
temperature near the boiling-point by some 
heating unit—steam coils, for example. The 
foreign substances on the treated articles 
are quickly thrown off by the action of the 
hydrogen gua formed on the surface. Note 
Fig. 5. 

If these treatments fail to remove all 
stains, it may be necessary to polish the 
Piece eng 0 wheal tuo with ne exnary. 

‘he foregoing cleaning processes may 
omitted should the parts to be plated ap- 
ear reasonably free from foreign matter. 
However, they must be immersed for ap- 
proximately twenty minutes in a hot lye 
solution composed of from 30 to 40 parts of 
‘water to 1 part of lye, by weight. Rinse the 
pieces in cold water immediately after they 
‘ure taken from the solution. 

Scouring with fine pumice-stone is some- 
times done where the surface still appears 
to require treatment beyond that of the lye 


“Tas before hanging the pieces inthe tank, 
they are quickly dipped in an undiluted 
solution of muriatic acid to remove any 
existing oxid, and finally rinsed in clean. 
cold water. 


The Plating Process 


‘The pieces, still strung on the copper 
wire, are then suspended in the electro- 
lytic bath, the free end of the wire being 
connected with the eathode support, C, thus 
‘completing the electric circuit. Note Fig. 4 

‘The plating current is carefully regulated 
‘by means of a rheostat, to obtain the de- 
sired fineness of deposit. Too heavy a 
current will “burn” or blacken the coating. 

After removal from the bath, the piece 
should be rinsed thoroughly in hot water, 
then dryed in warm sawdust. 

A protective coating thus obtained will 
‘wear almost indefinitel 


Milling Thin Work 


WW 2EN zuling thin work, « coarse feed 
will distort the work less than a fine 
feed. Slight irregularities in the cutter 
‘cause some teeth to cut more heavily than 
‘the others, and asa high tooth eomes in con- 
tact with the work, it strikes a blow that 
produces a slight peening action. With a 
fine feed, this peening action takes place a 
greater number of times in the length of 
‘the work and consequently causes greater 
| sistortion. RH. K. 
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To Preside Over 
| YourExperiments 


Se your newly invented 

ine there is much ex- 
penantig much speculat- 
ing as to what it will do:rmuch 
| to find out about the way it 

proces out in production, 

Hopes may run high, but 
| the thing of it is to make 
production run high—as registered 

a strictly matter-of-fact 


counter! 

You'll know how well your ma- 
chine “works” when a” counter 
tells Fae result. You'll know 
whether it's right in design and 
how it {to development, when 


COUNTER 


‘The small Revolution Counter be- 
Jow registers one fora revolution 
tale recording « maching 
operation, ‘or produtt. 
rls counts bry dc 
Ste mechaniam 
va cand 


Spe 
ae for 
ie me 


if 
ward the counter subtracts, an 
(Gag ae) Sell Rotary 
Stoo. 


Regaters one for each throw of the 
Terr andes back te sero fom 


Soviets te Son See 
ined Price with our 


lutrated, $1130—subject 
‘Cult les than 34 sise) 
SetBack Revolution Counter, to count 
evolutions of a. shaft (large model ike 


the above), $1.00 (int). 


WF there's anything yndar’ the 
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BETTER SHOP METHODS 
Tricks in Testing Bench Lathes 
FFOR some years I have been interested in 
small bench lathes. Until recently 
the method of testing was as follows: The 
teat bar was inserted in the bearings and 
locked by serews in the bearing caps and a 
block with a V edge to correspond to the 
‘shears of the bed (front side) was used with 
‘adial indicating gage. Measurements were 
made from the lathe bed to the test bar at 
the headstock close to the bearing, and 
‘again at the end of the test bar, 28 in. from 
the bearing. I had allowed an error of 
002 in, in 24 in., the test bar projecting 
from the front bearing by about 28 in. 
‘A question was raised as to the amount of 
deflection of the test bar, and I ventured 


opinion offhand that it would not 
‘amount to more than .0016 in. on the 28 in. 
length; but on referring to a textbook and 
using the given formula, the deflection 
proved to be .008. ‘This upset all our eal- 
culating. When the bar showed zero at 
tthe headatock end and ,002 in. high on top 
at the tailstock end at'28 in, overhang of 
the bar, it really was .010 in. high at the 
‘end instead of being only .002 in. as shown 
at the indicator, the deflection accounting 
for the .008 in. 

Next, by taking a test at 12 in, overhang, 
the deflection was leas than .001 in. Now 
to prove if the deflection was actually .008 
in,, the test bar was again inserted at 28 in. 
overhang and the bearings tightened up 80 
that the bar was rigid. ‘The gage showed at 
ero at the extreme end of the bar on the 
side test, with the lathe in ita ordinary posi- 
tion. The lathe was then turned on its side 
90 degrees and the gage again tried up 
against the bar, when it showed that the 
deflection was slightly more than .008 in. 
It actually registered .0105 in., showing 
that another factor had to be taken into 
account, and that was the pressure of the 
spring in the dial gage. A test was made 
fn this and it showed that the preasure of 
the spring registered a deflection of .0025 
in, on the teat bar at 28 in. overhang. The 
diameter of the bar was 114 in, and it was 
made from ordinary good mild steel approx 
imately 35 to 40 tons tensile. 

‘We had the records filed away for future 
reference and decided that in future all our 
tests would be made on a bar projecting 12 
in, from the headstock, as the deflection on 
this length was under .001 in. All this goes, 
to show how easily one can be led astray 
until actual experiments are carried out and 
very carefully checked—F. H. Sweer. 


E has wrested from the universe its most won- 
derful secrets—he reads the story of the distant 
star, translates the history of life from the 

record of the rocks—he watches the delicate organs 

working in the body and the processes of the brain— 
he has conquered the air, the sea, the bowels of the 
earth—he has defeated death by defeating disease— 


And Now This Magic Story 
Is Told for You 


With Nearly’ 1000 Magnificent Illustrations 
rs all the work's aioe somant Sehy eee is eothiag, ‘4 
pres place Tech tort not 
‘Siesay sind the ovens fo the wisn the swe 
Serey ch clover: tre bo inet oa 

ind at last, this amazing romance is yours in one flowing, simple, 
ss 
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Edited by J. Arthur Thomson 
Professor im the University of Aberdeen, Scolland 


Four Splendid Volumes 
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Make Your 
Radio Set 


Pleasing 
to the Eye 


~as well as 
to the Ear 


| OUR FREE 
BOOK TELLS 
YoU HOW 


Of course you 
want the cabinet 
(of your radio outfit to 
match or harmonize 
with your furniture, 
You can easily and 
ickly. accomplish 


JOHNSON’S 
WOOD DYE 


Johnson's Wood Dye is very easy to 

‘it goes on easily and quickly, 
ua ap or a tra. Ik penetrate 
Mrithoue rang it—drles in 4 hours and oes 
hot tub off or smudge, Made in fourteen 
beautiful shades. 


FREE-This Book on 
Home Beautifying 


‘This Book tells how to finish wood 


Includes color. cart 
ete. Use coupon 
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PROPE RTREAT MENT 
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FURNITURE 
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‘SC. JOHNSON & SON, Dept. P53, 
BW Racine Wis (Canedion Factory Branton © 
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Continued from page 


Building Your Own Radio Cabinet 


FTER mastering his home- 


‘made receiving set, the 
radio fan invariably 
wishes for a suitable cabinet. 


He wants something that will be 
as permanent and beautiful a 
piece of furniture as a cabinet 
phonograph. 

‘There are many styles of 
cabinets that can be built a 
home, ranging from the simple 


in the middle compartment. The upper 
compartment with a fretwork door is for 
the loudspeaker, and if the hon is a very 
large one, the base of it is let down into 
the center compartment, as shown by. 
the dotted lines. The lower compartment 
is for the A and B batteries, tools, and 
spare parts, 

By taking care every step of the way, the 
builder can make, at relatively small cost, 
‘cabinet that will not only be unique and 
different from anything that can be bought 


Heepeemerst at furniture shops, but that will have a 


value as a handmade piece far in excens of 
what the average radio fan could afford to 


oxlike ease described in the Home Work- 
‘shop last May, to the elaborate inlaid cal 

net that is illustrated above. For a crystal 
set a box serves very well; for a vacuum 
tube set it is better to make provision for 
tthe storage battery, unless it can be kept 
conveniently in the cellar and wires run 
from it up to the set. ‘The cabinet also 
should provide a place for the loudspeaker, 
which invariably is added sooner or later to 
‘every set that has the necessary stages of 


pay for © manufactured cabinet, as & 
glance at price lists would show him. 

‘The frame is walnut and the pancls are 
S-ply burl walnut veneer. If burl panels 
‘cannot be obtained readily, try to pick out 
Rood stump veneer or fiddleback figures. It 
‘is not difficult to get veneers that are 
exceedingly beautiful in grain, that will 
‘stand out in contrast to the pinin walnut 
of the frame. For cheaper construction use 
red gum for the frame either with walnut 
for red um vencered panels 
cornice section, which has 


amplieation andthebasesee- 
‘Phe cabinet tion andlegsare 
shown above mnadeseparstely 
canbe" bult fromthecabinet 
by. any home proper and are 
worker who has Testened to it 
Tiken high with dowels, 
School" mansal The inlays, 
training or who which add 10 
has built piecer largely ‘to. the 
of furniture ftractiveness 
such as the of the cabinet, 
cme worksho fre not particu: 
Witches eabinee, inv aie to 
handrede of die since 
blueprints of they are ‘pur: 
which have chased’ ready 
Teen used, ‘The made. A gage 
instrament ann with the. spur 
panel. and. set sharpened t0 


Itself are placed "for the recelving set 


Another simply made radio cabinet with 
foudepes 


ier, Satteryy end tools" knife point, @ 
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og tie nec 


‘These shouldbe 
not quite as deep 


after the glue 
ay, the inlay 


athe panel of | 


part abellac and one part denatured alcohol, 
Daint it with thin silver gray flat ofl paint, 
wipe the wet paint off across the grain and 


‘Coupon for Ordering Blueprints 
Blueprint Service Dept. 

Popular Science Monibly 

BE Went 8th Sty New York 

Guynutaten 

‘Sond me the blueprint,or blueprints, 
have checked below, for which Int 
Clone. scents in atarips or eoln: 


WAVOIDING 
| MISTAKES 


MEANS SAVING 
MONEY. 


GET VOL. 5 
—Quick | 


Your name ona 
post-card will do. 


When Every- 
body is Urg- 
\ ing You to 
“Build Now,” 


now is the time of times to BUILD RIGHT. 


The less you have to spend in building, the | 
more important it is that you secure the 

longest possible life for your investment. The 
more you spend the more important it is that 
your money shall represent a definite and 
permanent investment, and not have to be 
spent over again in exasperating repairs. 
Cypress is “the one best buy” in the entire 
wood market for those who care what they 
get for their lumber money. Because it lasts 
and lasts and lasts and lasts and LASTS. 
We manufacture Cypress lumber—and are 
proud of that fact. But—we don’t want 


“= you to use Cypress except where Cypress, 

edad il Reate| “The Wood Eternal” is best for you. 

2 anmtieg tines nase 

5 wowed aie PROBABLY THE BEST THING FOR YOU TO DO 
5, Kitchen Cabinet. ase O is to write us for a copy of Volume 5 of the 
6 V.T. Radio Receiving Set...28¢ L) . . 

1. Shaving Cabinet, ae O internationally famous Cypress Pocket 
see oon ates OI Library. AND PROBABLY YOU WOULD 
M1. Bench and Tit-Top Table..25¢ [] BETTER “DO IT NOW.” IT’S FREE. 
12, Blectric Washing Machine. .25¢ A 

ie toy Tr Hoes ntnwase lass niacin anne oan SUMMON 

15. Home Werlshop Bench ....28¢ ie Leaded ed 
iacitaiiamcaied Southern Cypress Manufacturers’ Association 
ase ici is 1249 Poyéras Building, New Orleans, La, or 1249 Graham Building, Jacksonville, Fla, 
sabia Insist on TRADE-MARKED Cypres st your local lamber dealers. If be hasn't it, LET 85 KNOW 
City and Sit 
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Atkins Non - Breakable 
Hack Saw Blades 


Cut Faster 
Last Longer 


Put an Atkins Non-Breakable Blade 
Jn your hacle aw frame, and youl 
feel the difference at once. It will 
fiw the toughest metal much 
faster’ and. easier than ordinary 
tides, hold its cutting edge longer, 
‘and wil not break. 
‘There's a reason. These blades are 
selected steel, and. are 
ed and tempered by a 
‘gaan whic 
Wes a Mardy keen cutting edge and 
Tough, flexible body to'the blade. 
You can eliminate loses of time and 
money “due to breakage of rite 
blades, “by “tusiag Atkins Non 
Fireakable Hace Sav Blades. Prove 
ie'for yoursell. Send ten cents for a 
sample blade and tell us what metal 
‘you want to eut, 


‘Saws in the Shop” 
Sent You FREE 


Que Ke “Atkins Sawn in. the 
Shop" is fall of hel 
facts and tables 


al show hints, 
forth dollars to 
Te shows the right 
‘pose and contains 


“There's an ATKINS Saw for every 
Gheutting wood oF metal Whetl 
ou need & hack enw, hand saw, crom 
ue sa ca 
Sr arhatewer kind ef saw, 
Pen adam ATKINS 
‘est 


E.C. Atkins &Co.,Ine. 
Dor D8 
Indiana, td 
mete 
aes 
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Building a Radio Cabinet 
(Continued from page 93) 


WORKSHOP 


ipped behind the eabinet. 
‘The lower design on page $2 is a cabinet 
somewhat similar but without the cutof 


corners and the inlays; it is therefore easier 
to build and has an even larger capacity. 

‘The cabinet on page 98 makes no attempt 
to conceal the loudspeaker, but the battery 
fs hidden by a wooden cover, decorated 
with stenciling or inlays. Battery and 
cover slide out as a unit until the cover can 
bbe lifted off. 


For the Dry Battery Set 


A stil simpler stand is ilustrated at the 
top of this page; it is merely » support for 
a rectangular radio ease, 
tube set, with only dry batteries, 
left, or & erystal set, it is as compact and 
tand as can ‘be desired. ‘The cab- 

inet has two 


Mant 
iil 


| the set. It ean then be improved at 


inlays. 


leisure, if desired, with either carving or | 
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A Complete Machine Shop 
In One Tool 


RES just the tool for the me- 
chanica inclined man to use 
at home. It’s the compact, power- 
ful Jones Electric Hand Drill, selling 
for the unusually low price of $25.00. 
Ie is equi a universal high 
ote," Venulaing fates chats ee 
lng. Te iv Stted with « Jacobs chuck, 
i hr the toughen materia upto 


For sight additional cost useful attachments 
ailable for grind i 


‘driving ih 
‘hop or power plant in one tol. 


Agents Wanted 
JONES DRILL & SPECIALTY CORP. 
245 Seventh Ave., New York 


KEROSENE LIGHT 
QURNS 


4% AIR 


TEN DAYS’ 
FREE TRIAL 


‘Qver 3.0 
Siting Users 
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Prizes of $15 and $10 
Offered for ‘Best Ideas” 


ENCOURAGE readers of the 
Home Workshop to send in the 
‘rood ideas they come across in their 
‘work with tools, two prizes of $15 and 
$10 are offered every month. ‘These are 
awarded for the “Best Ideas” published 
for the month in the Home Workshop 
Department, and are a bonus given in 
addition to the regular rates of payment. 
‘Any article suitable for this depart- 
ment is considered cligible for « prize, 
provided it is submitted by a reader or 
contributor not connected with the 
‘magazine staff, Each idea should be 
illustrated with a photograph, aketches, 
or both. 

‘The February prises are awarded as 
follows: 

FIRST PRIZE, $15: Howard 
Greene, New York, “Motor Drive for 
Bench Lathe Takes Up Little Room” 
(eee page 118). 

‘SECOND PRIZE, $10; Ernest 
Bade, Glen Head, N.Y., “Taking Mic~ 
rophotographs without a Microscope” 
(see page 104), 


Flying over the Ice Is Novel 
‘Sport for Skaters 
By Dale R. Van Horn 
WHEN, the natural weitng permite 
skating parties ean be enlivened by 
arranging an. overhead trolley for what 
might be called ice flying. One skater at a 


time skates rapidly toward the pulley bar, 
tn illustrated, graspa the handle and coasts 
‘as far up the wire as possible, and then 
turna in midair, 20 that as he travels back 
to the starting point, he will be ready to 
release the bar and resume skating, | 
‘To set up the eable it is necessary to find 
two tree branches that overhang the ice, 
‘about 76 yards apart, One branch should 


Ming nares aan 


be within 8 or 9 feet of the ground, the 
other 25 or 30 feet.” To. them fasten 
securely the ends of a very heavy wire or 
Tight steel cable 

"The car is a light wooden or stel grooved 
pulley wheel § oF 6 in. in diameter, a 20-in. 
Tength of I-in. gaspipe, a tee coupling, and 
two din. lengths of nin. pipe, One end of 
the long pipe is 
flattened and spread to fo 
the pulley spindle, whic 
‘The lower end of this pi 
the tee coupling, into 
pieces are screwed. 


ad ID 


Whatever else may fail 


cycles, or trucks, they “get there” 
as they can. 

‘When Nature rages to that 
point where few things can stand 
against her, when property is 
destroyed and towns cut off, the 
telephone is needed more than 
ever. No cost is too much, no 
sacrifice too great, to keep the 
wires open. If telephone poles 
come down with the storm, no 
matter how distant they may be, 
no matter how dificult to reach, 
somehow a way is found, some- 
how—in blizzard, hurricane, or 
flood—the service is restored. 

‘Whatever else may fail, the 
telephone service must not fail, 


‘if human effort can prevent it. 


Linking city, village and 
farm, crossing mountain and 
wilderness, the telephone system 
challenges Nature in her strong- 
holds and battles her fiercest 
moods. 


Out on his lonely “beat” the 
telephone trouble-hunter braves 
the blizzard on snow-shoes, body 
bent against the wind, but eyes 
intent upon the wires. 


North, south, east, west—in 
‘winter and summer, in forest and 
desert—the telephone workers 
guard the highways of com- 
munication, Traveling afoot 
where there are no roads, crawl- 
ing sometimes on hands and ‘This is the spirit of the Bell 
knees, riding on burros, or motor- System, 

* BELL System™ 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy, One System, Universal Service, and all directed 
N toward Better Service 


THE MODEL T FORD CAR 

Its Construction, 0; Repair, 
fire ete oe pase 
Track. Price 200 Boitpid seo 
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MAKE YOUR HOME 


1 Radio Home, where, Opes Usctarn, Dane Music. News Sport can be Beard fo comiet Miniature Gresribouse Modest 
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board lnown as binding boar, lu, tape, 
old photographic glass plates, a piece of gal- 
Sanlaed cree, and wood from a Dox OF 
tro. ‘The tools required ar chal, hae 
ter, rife, and metal abears, In addltion 
to thin Hnaeed il and white lead or any 
other oil paint are needed 

| "the fit considera 

old "photographie 

| available. "These 
| fichough smaller or la 
ted, Por thi aise, thre layouta wee re- 
{vired, wo for the sides, and one Tor the 
top ae thik 

binding board 
wan used for | 1 
Bi perv | 

| Tae shape of 


plates can be 


ind 


Better Receiving 
with arts ‘upon the card 
ee bean arabows 
ayes in the photo- 
graph, Thelarg- 


i aang 


ef 


cer rectangular pieces of cardboard, which 
are about }{ in, smaller than the glass 
plates, are carefully removed from the 
sheet, the corners being chiseled eo ax to 
get clean, sharp edges. ‘Then, with 
knife and a ruler, these pieces are cut away, 
When this has been accomplished, the 
three pieces are assembled and the edges 
(Continued on pare 97 
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glued together with hot carpenter's glue 
and tape. It is advisable to glue all edges. 
‘Narrow strips of binding board are cut and 
glued vertically and horizontally on the 
bottom, in the center, and on the sides, to 
provide for the thickness of the groove 
that later will hold the glass in place. Over 
these strips another face, the exaet size of 
the original frame, is glued. The narrow 
grooves thus provided allow the glass to 


“Wally Reid 
and Everybody's 
Saxophoning 


You, too, should play a Buescher 
wxophone. 
It increases your popularity and your 
opportunities, as well as your pleasure. 
Nothing can take the place of a Saxo- 
phone for home entertainment, church, 
lodge or school. In big demand 
for orchestra dance music. 


75% 


Tether with ‘carpenter's glue amd tape 
slide easily so that the panes can be 
cleaned or replaced when accidentally 
broken. 

‘Assoon as the glue is dry, the whole card- 
bourd frame is loosely fastened to a bo 
and thoroughly painted with linseed 
This process must be repeated agai 


and 
‘aguin until no more oil will be taken up by 
the binding board. ‘Then the whole frame 


in given two coats of white lead. 
In the meantime, two things are to be 


sere Eel wis emiat ok of sernee soa 
seemed, One be mate 2 soe a pee pare 
plea eta mars ee ene eee 
Sak eonruitinal ache ies aa 


should be painted or stained, as desired, 
tis, of course, obvious that one or more 
of the ‘glass plates can be removed and a 


True-Tone Saxophone 


Easiest of all wind instruments to play, and one of the moet Beautiful. Three fist lessons 
sent free, “You can learn the scale ia’ an hour's practice and play popular musie ia a few 
wrecks, Practice is a pleasure because you learn so quickly. "You can take your place is & 
band within 90 days, if you 10 desive 


Free Trial—Easy Payments 
You may order any Buescher Sasophone, Cornet, Trumpet or Trombone or other Band 
x Orekecll Tautrontae Shines paylag advance and ty & ex days ty your owe bone 
Sistowe obligations "TT perocty metic pay for on cy. payments to sak four oboe 


Sentences Slentton ie fnctrontat Interested ia and a complete © it be mailed free. 
plaeared bie, ‘Sax Invented, Saxophone Book Free 
ite eel Bue After nearly 300 years’ supremacy, string instruments are 
tuted when weather conditions so require. Buescher After nearly 990 yours supremacy, string, totrument 2 
Otherwise, one or two of the plates are par- Perfected, the smeSogular ‘cechenras, Gar Free Sagopuone Book, tells 
tially pulled out to give the plants fresh air. Saxophone be Ee ee ed 


Gther things you would like to know, “Ark for your Copy. 


‘The advantages derived from this 
ture greenhouse are many. Not only ean 
seeds be sown under its cover, and ordinary Makers of Everything i Band ond Orchestral Intrumentt 
house plants brought to flower, but also 

many beautiful but delieate plants ean 
easily be cultivated.—E. B. 


BUESCHER BAND INSTRUMENT CO. 


‘A cunrars apring makes a good emergency 
| fan belt for an auto and I am always very 

eareful to carry one in case a roadside re- 
| pair is necessary.—C. J. WATTERS. 


complete Catalogue of 
Radio Outhits, parts, Dictionary of Radio 
‘Terms, Instruction. Book, and Guide 19 
Successful Radio Work—one copy is 
yous Free ela 
‘Simply write us a post card and we 
will mail dhe complete bok to sou Free 


ingly low prices on everything for the 
expert and the amateur. Every ime 
proved part, the most up-to-date out 
fits, everything that is needed of the 
most modem type—at the lowest 
Possible prices, 


Ibrpad casting 
Stations 


Hela campete ato sed ak 


hep tll Wich 
Bag sei ee Yr ors the Saving fe oa ne 
“Dre cory t yours Free. You wel oly write ut’ post 


| setoction cf] 


Writes the house nearest yous Address Dep. $8 
Suurits | 


(Chicago Kansas ity St.Paul Fort Worth Portiand, Ore. 


‘omery Ward 8 @. 


= The Oldest Mail Order House is Today the Most Progressive = 


‘Predeety tiasrated Tepe 
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dey 
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Sty inthe School that has the 
LongEstablished Reputation 


W. L, Evans’ Method 
Simple and Easy to Learn 
Somg of the cleverest cartoonist ae former 
falling i worked at the React dari th 
‘and. found, Castoomasr BvAs 
earn’ and are now making 
is not hard to learn to drat 


‘The ALFRED JOHNSON SKATE CO- 


Dept. M 2812 W. North Ave. CHICAGO 


‘The School is recommended by well known 
{gartoonists because they know the students are 
fandled right. 

{If you like to draw and want to he able tose 
your drawings. senda simple of your work (either 
Copy onan original! and let de ace what you 
can'do.. We will send you the portfolio of ear= 
foons and full detaila about the school. 

The Course tx NOT EXPENSIVE 

‘THE W. L EVANS SCHOOL OF CARTOONING 

25 Lander Bldg. Cleveland, Obie 
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Bed Tent Brings Comfort to 
Outdoor Sleeping 


This bed tent was designed by a World War 
reteran who is aT. B." patient and has been 
used by him for two years.—Tae Epitot 


“THOSE who like to sleep with the win 
dows wide open or are forced to do #0 
Decause of illness, find that many disad- 
vantages are involved. Rooms get so cold 
that it is most uncomfortable to dress in 
the morning, hot water heating systema 
freeze, and there is a considerable waste of 
coal in heating up the room for daytime 
use. The bed tent illustrated does away 
with these discomforts, ‘The construction 


fs such that the whole outfit can be taken 
down in a few minutes. and stored away. 

The tent is held to the window and 
window frame by awning buttons. ‘The 
hottom edges are loaded with lead so that 
they will eling to the bed and prevent cold 

| air getting into the room, 

A distinct advantage lies in the celluloid 
window, because the occupant can see with- 
‘out having to lift the tent. The two up- 
right supports are 1-in, angle irons clamped 
to the bed frame with wingnuts, Eyelets 
fare provided at the inside upper corners of 
the tent and harness snaps are fastened to 
them, These snaps engage coilsprings 
attached to the upper ends of the angle 

fons for the purpose of keeping the tent 
stretched and out of the sleeper’s way.— 
Gunman Canon, Quebec, Can. 


‘This Key-Clip Stays Put 


HAVING tost two vatuable bunches of 

keys by having the clip work off the 

belt, I set out to design a clip that would 

not come off and yet would be convenient 
to use, Finally i hit upon this clip, 

T took an ordinary clip, A, cut off one 

end, and bent it around a small harness 

snap, B, Then I 

bent’ the other 

fend to fit over 

the belt, as at 


ment withstood 

astrain that 
stretched a key ring into a straight wire. 
In making the clip, care should be taken 
to have the loop that fita over the belt 
and the snap on thesame side. In this 


the snap is easily reached. ‘The elip part, 
‘when caught, pulls down the belt. c. 
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Unique Match Safe Supplies 
One Match at 2 Time 


By Harry R. L. Chellman 


Ay BNIQUE and useful automatic match 
safe may easily be made by following 
‘the details in the accompanying illustration. 
Any kind of wood may be used, either 
hhard wood, such as oak, maple, and birch; 
‘soft wood, such as mahogany, poplar 
and white pine. First, cut a block 27¢ 
wide, 836 in. thick, and 23, in. long for the 
indicated by 
‘with a2-in, 
expansive bit, or use a smaller bit 
gouge the hole to the size and shape 


ape and saw the piece in half 
1¢ two sawed faces to dimensio 

Make the base F, the two ends 
the center partition A according to the 
drawings, A groove is gouged in the top 
edge of the partition to retain one match, 
and a slot is cut as at C, to engage the 
dowel D. Sandpaper all parts. 

Tn aasembling, fasten the end pieces with 
brads, leaving just enough space between 
the two halves of the body for the partition 
A to alide freely, without too much play. 
‘Next, fasten the partition in the mortise in 
the base F with glue and brads. Put the 

together and insert the dowel through 
the slot $. Stain and polish as desired. 


‘To fill the receptacle, raise the body B to 
position shown by the dot and dash line and 
Grop the matches through the slot. To 
operate the match safe, simply raise body 


B and lower it again to original position. 
‘This deposita one mateh in the groove. 


Gaging Internal Threads 


“THE home mechanic often is obliged to 
find the pitch of internal threads in 
‘small tubes, machine parts, and fixtures of 
‘one kind and another. ‘The ordinary ex- 
ternal thread gage of the leaf type is of no 

threaded bore. 


SP ae 
Senet 2 ace 


‘screw can be found that will fit and then 
thread can be gaged, but if not, the diff- 
culty may be overcome by whittling a piece 
‘of soft wood to a diameter amall enough to 
allow it to be serewed into the tube. When 
it is unscrewed, an impression of the thread 
will be left upon it sufficiently clear to allow 
it to be gaged with the external thread 


large to enter the 


CHARGE YOUR RADIO 


gage—C. M. Witcox, Torrington, Conn. 


The Best 
RadioHEADSET: 


Now Costs Only 
$ 
REDUCED 8 FROM$12 


An astonishing cut—a clean $4 saving— 
fon the world’s best headset. Only the 
freatest, manufacturing economies a 
lowed by enormous production could 


make this new low price possible. The 
same quality, the same guarantee, the 
The Suntaré same supreme Dictograph Headset in 
Tie Wert everything but the price. Type R-l, 


3,000 ohms, for all types of receiving 
sets. Complete with 5-ft. cord. 

{i your desler cannot supply you write ros direct 
Dictograph Products Corporation 
220 Went 42d Street New York City 

ranches im alt Principat Cis 
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BATTERY 


HOMCHARGER 
is the original and most ular 
charger for this pus POR ter 
an evening's entertainment con- 
nect to any convenient lamp sock- 
et, snap the clips on your batter 

and ‘turn in. re 
While you sleep the HOMCHARGER 
is silently charging your battery—the charging rate being 
governed automatically. In the morning it is fully charged— 
ready for another evening's work, and the cost has been less 
than a nickel for current consumed. 

Beautifully finished in mahogany and jold—may be used any- 
where in the home. No muss, trout, dirt—no moving Me 
battery or loss of time. 

The simplest, most efficient and most reliable battery charger 
ever made. ‘Only one wearing part—self-polarizing—five to 
eight ampere charging rate—approved by underwriters—un- 
qualifiedly guaranteed. 

Sua Ore ca psu mcaeere 
Sora ween ry no, Somes ham 


See the RADIO HoMCHARGER DE LUXE at your dealer's or write direct for our 
free circvlar showing why the HOMCHARGER Is the best rectifier built 


st any price. ‘The HOMCHARGER will also 
MOTORISTS [ysgOMGe Aire Bacery 


The Automatic Electrical Devices Company 


131 West Third Street, Cincinnati, Ohio 
TARGEST ~ MANUPACTORERS ~ OF ~ VIBRATING ~ RECTIFIERS IN THE ~ WORLD 


iE SSSA iii oA mAATT 


Your Choice =a 
75c a Week 


Mother Hubbard Tale 
By Charles L. Miller 


LD Mother Hubbard, on one of her 

‘many retums to her cottage, found 
her dog riding the goat and this toy illus- 
trates that tale. The general arrangement 
ia shown in Fig. 1. As the car is drawn 
| along, a cam causes the goat to buck up 


No matter what 
the horne study sets I 


‘occupation, one of 
ated below wil quickly 


ody hd 
ts asia 
‘Halte’cont 0¢"papee and Winding 
me's to eominse e ret | and down, but the dog always maintains 
erect ets | iat ew out th bh 
rt rat, saw out the goat with a coping or | 
Hacer acuetenas | uqav on span dsond gph 
GARROCrap Aiates | Che Theale asie i we 
iy ga drm bru I tno at mgr | hough the body’ of the goat, as indica 
ames ed | by: the dotted lines in Fig. 2 This can 
tly be done if several in. holes are fret 
Rai: . B k: drilled through the piece. 
ay-Raising Books “i295 Siw oct | 
3 | 1 piece of wood, 1 by 23s by 354 in. This | 
At tly Reduced Prices | jt ticker piece then the goat because the 
etree Mamet ts 2 Dae 8g 0 
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carved out a little for the sake 
as indicated in the rear view, 
‘A brass trip with a lead weight 
the end, as shown in Fig. 8, 
magh the alot in the goat's body 
(Continued on page 101) 
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Nouse looking 4r 


unless youve 
sentoneout 


Men tall about “when my ship comes in'* 
without reflecting that ships come in only. 
when they have been sent’ out. The plain 

truth is that positions of responsibility, honor, 
leadership and good pay, come only’ to the 
‘men who have the foresight to prepare them- 
selves for bigger opportunities, 
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Billy and Fido Toy | 
(Continued from page 100 | 
and is inserted in a slot in the dog's body, 
fand fastened with two brads. "Another 
brad through the goat’s body and the brass 
strip, shown in Fig. 1, serves as a pivot, so | 
‘that the dog’s body will swing freely just 
over the goat. 
‘The goat is fastened:to 2 blocks (Fig. 1, 
a), 34 by te by 34 in, that, in turn, are 
ached to a walking beam, b, 4 by 135 by 
6 in., under the floor of a simple fat car. 
‘The’ walking beam. is pivoted. between 
blocks 34 by 34 by 144 in. The platform is 
44 by 35 by 714 in, and the side pieces, 4 
by 5éby Tin, The wheels are wood button: 
molds 1 in. in diameter, with axles made 
from 3/16-in. dowels. To the front axle is 
attached a cam block to raise and lower 
the walking beam. | 
| 


Resistance Unit for Recharging 
Radio Storage Battery 
By J. M, Rolston 
A PORTABLE resistance unit, tke the | 
one illustrated, for charging radio 
storage batteries from any direct current 


lighting socket permits the 
‘six amperes without using 


bank of lamps. The construction is ex- 
cceedingly simple and inexpensive because 
standard parts are used. 

T was led to develop this unit because 


Finally 1 di 
covered. tha 
heating element 
in long cartridge 
form "was. being 
sold. for’ basise | 
shaped, reflector- 
type electric 
heaters The wite | 
is wound on a 
fireclay tube and 
has a screw base. 
T purchased on 
for $1.26 and 
found by actual 
teat that itpamed 
634, amperes at 110 volts 

‘To get rid of the heat as quickly and 
safely as possible, I screwed the cartridge 
into a porcelain extension socket with a | 
fide tap and murrounded it with a heavy 
glass cover from an engine sight feed oil 
up. ‘The glass was beld by ‘two fixture 
globe brackets, the one next to the socket 
being fastened in position by a bras collar 
just large enough to slip over the base of 
‘the resistance unit and held in place by 
three No, 10/82 setscrews. 

‘The side tap extension receptacle is taken 
apart by loosening a serew in the base, ad 
‘ne of the side taps is separated from its | 
connection with the main fine, but left 

sttached to the shell by a screw so that it 
Will be in series instead of parallel with the | 
main line. When a cord from the radio 
uttery is plugged into the tap, the circuit 
‘is complete. 

Gniy. one preceution is necessary—to 
mark the sie plug points so that the same | 
blade will always be plugged into the same 
hole. Test the battery leads for polarity 
the fist time the unit i used. 

‘The oil cup glass costs 83 cents, two fix- 
ture holders, 6 cents each, and the porcelain 
extension 50 cents, making 4 total of $2.18 
trith the resistance uni 


ALES of Formica for 

radio insulation exceed 
those of any other material 
because Formica has qualities 
that radio engineers as well as 
amateurs value very highly. 


Formica panels are incompar- 
able in appearance. The 
splendid gloss finish is per- 
fect. It can be converted 
into a satin finish equally fine. 


Formica has the highest and 
most uniform dielectric 
strength—and that strength 
is permanent. It does not 
acquire water content either 
by intemal chemical action 
or absorption. After a year 
or two of use when the 
Formica panel is most ap- 
preciated. 

Formica is remarkably uniform in 
its qualities. You can count on its 
performance with certainty. 
Formica is approved by the Navy 
‘and the Signal Corps and has been 
certified by the United States 
Bureau of Standards, 

But it holds its dominating po- 
sition by virtue of the preference 
of active radio men everywhere— 
both amateur and professional. 
Formica is now available every- 
where for quick delivery. There 
is no reason to use materials in 
which you have less confidence. 


DEALERS: When you stogk 
Formica you profit by the 
important advertising and 
sales co-operation that we 
have arranged for dealers. 


‘THE FORMICA INSULATION 
COMPANY 
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Radio Receiving Set Operates on 


110-Volt Direct Current 
By Arnold Holmes 


To, THE majority of radio experimen- 
tera, audion receiving sets spell storage 
| batteries, which are always expensive and 

must be charged frequently. The wireless 
| fan who has spilled acid from his battery 


B batteries frequently, ean avoid all his 
difficulties if he has access to 110-volt 
direct current mains, for he can build « 
receiver to operate entirely from them. 
The story of the connections of this re- 
iver is told by the eireuit diagram, Fig. 1 


Pied, Mine Ween iis 2° seas 


Any noise that ia introduced in the fila- 
iment circuit of the receiver by the power 
cireuit ean be eliminated successfully by 
the combination of coils and condensers L, 
Ly, and Cy, Cy. The condensers should 
each have a capacity of about 10 micro- 
farads and can be made up of 2 microfarad 
telephone condenser units 

‘The easiest form of inductance for the 
| experimenter to build ig ilustrated in 
| Fig.2." ‘The core ean be made up of trans- 
| former iron laminations or well annealed 

iron wire that has been given a cov 

of shellac. It is possible to obtain this 
re cut to length and straightened from a 

Steel wire company. 

‘The fuses F, and F, should be installed 
for protection, and can be of 5 amperes 
capacity. This will protect the source of 
supply from accidental short circuit. 

‘The current through the three receiving 
tubes, connected in series, can be adjusted 


to the right value by screwing in the proper 
number of 160-, 29-, 15-, or 10-watt tung- 


and can be of the type used in telephone 
‘work. This condenser effectively prevents | 
the passage of the direct current, but offers 
1 very low impedance to currents of the | 
frequency of the received signal. | 
Tt should be pointed out that the fla 
tere 

aun | 


ments are connected with the negative 
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Radio Receiving Set 
(Continued from pase 10 


greater portion of the drop in potential 
ecessarily occurs across the lamp bank. 
The plate potential is obtained from the 
‘same source and in general should be made 
to pass through an additional coil and con- 
denser to remove any noise still remaining. 
‘The condenser C, should have 
mately 6 or 8 microfarads capaci 


in Fig. 8. A 10-watt tungsten flament 
Jamp is included in the plate circuit of the 
receiver for pro 

tection, If the 
plate lead is short- 
circuited at the 
receiver, the lamp 
lights up and the 
current is limited 
to 1/10 ampere. 
The lamp does not 
light up with = 
normal current 
taken by the re 
ceiver, and the lamp causes but a small 
drop In voltage across it. 

‘The plate potential applied to tube No. 1 
fs equal to the voltage of supply, say 100 
volts, less the drop in voltage across Ly Ly 
Ly. ‘That acrom tube No. 2 will be lees 
than that aeroms tube No. I by the amount 
of the filament drop across tube No. 1. 

With this receiver very satisfactory re- 
‘sults have been obtained without the ex- 
Dense and eare of storage batteries for the 
filaments or dry batteries for the plate. 


Display Rack for Store 
Has Collapsible Arms 


“THUS collapsible display rack, installed 
ina Washington, D. C., store, is of ea- 
pecial interest because of the manner in 
which the arms fold out of the way when 
not in use so that one or more may be used, 
independently of the others. The con- 
struction is simple and inexpensive. 

‘The arms are shaped as shown, and the 
base and: upper bracket are quarter sec- 


Ne 


tors of a circle, These parts are all of 
‘wood. An iron band attached to the walls 
and the upper bracket is the support for 
‘the extended arms, which protrude in a 
fan shape when raised. 

‘The rack is inconspicuous and does not 
take up any floor space in the store when 
folded. Draperies and clothes are dis- 
played on it, but it would also be useful 
for hangings, wallpaper, and other ma- 
terials —G. L. K. 
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for TWO HOURS WORK. 


In answer to a request from Chief of 
Police, "Warren Biglow, the Finger. 
Print Expert arrived at’ the scene of 
the daring robbery of the O—Com- 
pany offices. $6500.00" in currency 
was gone. Not a single clue had been 
found 
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The Oldest Man 
in the World 


Just part of a skull, two molar 
teeth and a thigh bone! Pieced 
together they made—what? One 
of the most perplexing mysteries 
in the study of human history 

Were these the remains 
of an ape-like man who 
lived 500,000 years ago? 
ientists believe that they 
were; they call him the “Dawn 
Man,” and out of the record 
embedded in the rocks they have 
reconstructed the conditions of 
his life. How he killed his food 
and tore the raw flesh from the 
bones; how he married and fought 
little he clawed and clubbed his way up 
is a fascinating, gripping story, but 


How little by 


died! 
to mastery over the beasts, It 
it is only one of a thousand stories that stir your blood in this greatest 


and 


book of modern times, 

Imagine a book that begins 10,000,000 or 100,000,000 years ago; imagine 
being carried down through the ages from one dramatic scene to another— 
asif you sat ina motion picture theatre and saw t! ole drama of the human 
race displayed on the screen before you—imagine the thrill of such an experi 
ence and you have some conception of 


H. G. WELLS’ 
“Outline of History” 


In the Finally Revised, IMlustrated, 4-Volume Edition 


A history that goes back 100,000,000 years—that traces man’s rude beginnings * 
{500,000 years ayo—that follows him down through the prehistoric ages to the 
Babylon of Nebuchadnezzar, the Athens of Pericles, the Egypt of Cleopatra, 
the Asia of Genghis Khan, the France of Napoleon, the England of Gladstone, 
the America of today, through the Great War and on into the future United 
States of the World—that gives ALL history as one story—that ie Well’, 


Tish of the orilnal plates and astration: at 


lage wile a 
sgn 


Meat Ses et eee ie 

nag Meera rtmercite nae nt ae SP SAIL, 

ne tot . 

ond, CSE EY “Sor cist Must Know How Many to Print 

Bivieptey, Mciangiteas edt iy shee sa000? Or sense0h 

Rens, Nescendery noted of aa ate Ea See cement (ce 
Seaver give | Shee. Woman tae 


Sa Pe 
pre eee es 
Soy dames ere 
Sarasa 
Sasa ee 


TE your years to wetvand 
NC See Sac away tnt 


NS, Volunarty Wits ae 


seo 
Sara 


Hoi ePaper 
edaced pee Als ene 


‘ipoing the Grapon- 


And The REVIEW OF REVIEWS Too 


ae hate 


one fal year at Its Feglar 


Tal iter send you $1 kn § 
daviand Sta moth ere ter foe 


‘ered to 


NAME, 
ADDRESS... 


OCCUPATION, 
For Full cash with order, vend oniy 10.59% 


30 Irving Place 


New York |___ 


Popular Science Monthly 


a 


THE HO. WORKSHOP 


Taking Microphotographs 
without a Microscope 
By Ernest Bade 


. But since such an instrument 
is expensive and often is employed only in 
photographing objects too small to be seen 
readily with the eye, a different method, 
Fequiring only one weil ground lens for both 
enlarging and photographing, will fre- 
quently” serve satisfactorily.” Such a 


_ (7. 


‘A comes ene fastened ina cardboard holder 
Tce tne place of the exer 


method has tations, however, and, 
although tiny objects ean be photographed, 
they ean not be magnified indefinitely, 

‘Sections through the stems of our com= 
mon woods and shrubs, which give us an 
intimate glimpse into their structure and 
funetion, as well as many marvels of the 
animal world, ean readily be photographed, 
Insects, such as dragonflies, bees, grasshop- 
pera, and flies, can be taken #0 as to show 
that they have compound eyes made up of 
six sided cloments, while erayfiah, which 
belong to the same phylum, have com- 

pound eyes 
consisting of four 
sided elements, 
‘Then, too, the 
brightly colored 
butterfly wing 
4) defines itself into 
numerous over 
Inpping seal 
‘every oneof them 
most delicately fluted and ribbed, 

‘Theso structures, as welll ax countless 
others, can be cut’ with a razor and ex- 
amined by the method to be described, pro- 
vided the object is placed succensively in 
80, 45, and 60 por cent alcohol, stained, if 
necessary, in cosine, earmine, oF aniline; 
id, finally, treated in 95 per cent and 

ibaclute alcohol. The object must remain 
at least two hours in each solution and then 
be hardened in xylene for the same length 
of time. 

‘The object is then ready to be mounted. 
It is placed on a glass slide, carefully cov- 
fered with a drop 
of Canada bal- 
sam and a glass 
cover gently low- 
ered upon it so 
that air is ex 
cluded, Tt 
placed horizon- 
tally and slightly 
weighted until 
the balsam has 
quite hardened. 

‘When the slide is finished, it is held up- 
right by means of a wooden lip, the object 
being placed at such a height that it lies in 
the exact horizontal center with the lens. 
‘The character and type of lens used will, of 
‘course, influence nof only the sharpness of 

(Continued on page 105) 
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Taking Microphotographs 
(Continued from poge 101) 


the image, but also the magnification, 
Satisfactory results are only possible with 
an accurately ground lens: Ay 
be used for one or two magnifications, while 
the best grades are necessary for enlarging 
from 10 to 50 or more diameters, 


longer the bellows, the greater the magnifi- 
cation. ‘The ad 
dition’ of a 1 and 
a 2 ft, tubular 
section to lengthen 
the bellows, is 
desirable. But 
here it must be 
remembered that, 
while the object 
ie ‘enlarged, “the 
finer det 
though cor- . 
respondingly _in- 
creased in size, 
fare not so dis- 
tinctly enlarged 
with a long bel- 
lows as when a 
smaller lens of 
greater magnity- 
ng power is used 
with a bellow extension that is smaller 
Various types of lenses should be tried 
before pictures are taken with them. After 
removing the plate that holds the lens, 
or only the camera lena, as the ease may be, 
make a cardboard plate that will snugly fit 
into the vacant place. ‘Then, taking any 
plano-convex or double convex lens, cut a 
hole in the center of the eardboard and in 
‘ert the lens. Bring the microscopic object 
lass near the lens and focus until a sharp, 
clear-cut image is thrown on the ground 
glass. If the image is at all foggy through 
interference colors, reject the lens and try 
another. This is 
of fundamental 
t importance, for 
| good photos, 
|_-z clear to their 
least detail, can 
be secured only 
when the lens 
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The Book for 
Radio Fans _ 


The New Edition of the 
AMATEUR RADIO 
CALL BOOK is the most 
complete directory of am- 
ateur stations published to 
date — listing Amateur, 
Special Amateur yee 
Telephone Broadcas' 
Stations of the United 
States and Canada, also 
describes the Construction 
and Operation of a Honey- 
comb Coil Set, Detector 
and Two Stage Amplifier. 


The Radio Map 


of the United States and 
Canada, size 2x3 feet, sup- 
plies an ‘indispensable requisite 
of every radio station. The nine 
radio ‘districts, broadcasting 
stations, standard time areas, 
ete,, ete., clearly indicated. 


Record Your 
DX Work 


By pasting the map on heavy. 
card board and using colored 
stick pins you can easily record 
your distant radio work. 
At Your Dealer or 
Send Direct 


Price $1.00 


Book and Map complete 
(Do not send stamps) 


Dealers Write for 


Care in Selecting Your “ 
Cures a Whole Flock of Static Troubles 


A lot of radio bugs are missing a 
good bet when they fail give the 
proper attention to the Battery 
that supplies current to the plate cir- 
cuit of the vacuum tube. In a good 
many cases—and this applies to the 
seasoned enthusiast as well as. the 
newest novice the ranks—it is 

ly set down that since this cur- 
rent is so exceedingly small it cannot 
be very important. 


Nothing could more completely mis- 
represent the facts, ‘True enough, the 
current supplied by the “B” batter 
to the plate circuit is small—but it is 
ly for that reason that even the 


to be 0 carefully avoided. 


In thinking of “BM batteries keep 
this in mind: The current from these 
goes directly into the fine 
ings of the coils of your phones. 
‘Therefore even the slightest disturb- 
ance or unbalancing of the battery is 
translated directly into noise, 


Obviously the reason for carefully 
soldered connections, loop aerials, short 
js and the elimination of useless 
wires is to do away with noise just as 
far as ssible. The same reason 
would dictate the careful selection of 
“B” batteries. It hardly pays to go 
to a great deal of trouble in taking 
the usual steps to. eliminate sta 
unless you also pick out a battery 
that is free from the hissing, sput- 
tering and frying noises that are so 
often confused with static and that 
in common with static noises are 
multiplied six or seven times with 
each stage of amplification, 


A “BY battery that is completely i 
accord with the efforts of manufactur- 
ers of sets to do away with static dis- 

ees is known as the Willard 
battery. This battery consists of 
a group of twelve glass-jar cells, 
ssembled in oak cases and connected 
with heavy burned-on connectors. 
Due to the distance between jars elec- 
trical leakage from one jar to the next 
is practically impossible. As each of 
the cells has Willard Threaded Rubber 
Insulation between the plates there is 
no opportunity for leakage from plate 
to plate. 


Iris said by those who have carefully 
examined 
Wi 


the construction of the 
lard Radio “B” battery that, in 
ion to its ability to give results 
without distracting noises, it will last— 
if not a lifetime—at least such a long 
period that it will show a material 
money saving long before it begins to 
exhibit even the slightest sign of age. 
—(Advertisement.) 


THE HOME 


How I Made Money with Odd 
Repair Jobs 


[ ALWAYS have had a shop in which to 
putter and tinker at making things, and 
when I needed money to build a wireless 
set, I turned to my tools to help me earn it. 
T found a demand for some one who would 
do little things that didn’t require a car- 
penter—placing an extra bolt on a door, 
making a sidewalk, building and repairing 
fences, placing a board on a porch floor, and 
similar jobs. If any lad of high school age 


WORKSHOP 


‘will look for this sort of work, be will find, 
as I did, that soon he will have more than 
he can handle 

Noticing that there was a demand for 
porch swings, I began to make them. 1 
needed a quantity of thin oak paneling and 
in my frequent visits to a second hand 
store, I noticed one day a number of old 
wooden bedsteads. The proprietor said 
there was no sale for them, but that he had 
taken them in with the furniture from an 
entire house. ‘Those beds looked like porch 
‘swings to me, and when I found out that he 
wanted only from 25 cents to $1 each, I 
bought the lot. I got two swings, worth $6 
apiece, from each of the three frames, which 
also gave me paneling for chests, instru- 
‘ment boards, and other things of that kind. 

‘The fact that I was able to earn money 


| in this way kept me in high school and 


later allowed me to enter college, while the 
experience gained makes me practically 
independent of carpenters or repair men. 
—Bexsasi B, Dawsox, Wichita, Kan. 


Straightening Springy Wire 


QFTEN wire, much as copper-plated 
spring wire and piano wire, which 
come from the factory in coils, must be 
straightened before it is used. 'A way to 
do this easily and quickly is by drawing 


the wire off the coil through three nails 
driven in 2 block of hard wood. 

The coil is placed over three or four 
spikes driven into the bench top, and the 
‘wooden block is held in the vise. ' The end 
of the wire is then threaded through the 
nails as shown. End-cutting pliers are 
‘used to draw the wire through—M. F. 
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How To Make 
Things Electrical 


Have the fun of doing it 
yourself and save 
half the cost 

This book gives directions for 
talking hundreds of electrical 
appliances and devices for the 
home, the shop and the garage. 
‘The simple directions and many 
drawings make the work easy. 
420 pp. Price, $2.25 post paid. 
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Test Lamp Prevents Burning Out 
Costly Vacuum Tubes 
JEXERY radio fan who experiments with 


burning out an expensive yacuum tube | 
| through shore circuits if he will make it 
| practice to test the Slament terminals of all 
Sockets with an ordinary electric light bulb 
fof the same voltage as the vacuum tube. 
‘Thus, when using a UV 200 tube, the test 
lamp is simply a 6-volt fasblight bulb. 

Ti the wiring has become deranged or any 
mistake in the connections has been made, 
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Slotting Phonograph Records 


NY one who has tried to saw slots in a 

midget phonograph record or a piece 
cof & large record in order to make spider 
‘web inductances for a radio set, knows that 
it is next to impossible to avoid breaking 
the brittle composition. The work can be 


est 


done easily, however, if two 3-in. boards, 
3 by 6 in. are clamped together, a 
hole drilled through their center and anotch 
‘sawn in them the exact shape and size of the 
notches that are to be cut in the record and 
located properly in relation to the hole. 
"The record is clamped between the pieces, 
ina bench vise and a sharp fine-tooth hack- 
saw is used, The sawed edges should be 
slightly rounded with a file so that they will 
‘not cut the insulation on the wire.—EDwi 
‘J.Bacnaax, Fullerton, Pa. 


new circuits can avoid the danger of | 
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Postcard Projector Does Not 
Turn Views Backward 


ANY posteard projectors show the 

pictures backward, with the printing 
reading from right to left, although some 
of the higher-priced machines use a prism 
and refracting lens to correct this fault. 
You may make a projector having this ad- 
vantage, however, without using # prism 
and at very little expense. 

Any reading glass will serve as a lens. 
Find its focal length by holding the lens 
between an electric light and a sheet of 
white cardboard, as in Fig. 1. Move it 
back and forth until the filament of the 
light is clearly defined on the cardboard, 
and then measure the distance between the 
lens and the cardboard; that will give you 
the actual foeal length, 

‘The box part is made of 1/-in. wood, all 

thoroughly puttied.” A 


coy 


ish shyre pethod of seating focal length 
Ment Fie Behe pola 


door on the back is hinged at the bottom. 
‘The construction should be such that 
there is a flange over the opening, so that 
| no light will leak out when the door is 
closed. A metal clip is fastened to the 
side of the door to hold the picture in posi 
tion (Fig. 7). ‘Two receptacles for 75-watt 
‘electric lights are placed eo that with the 
ad of reflectors all the light is concentrated 
upon the door. ‘The reflectors are eut from 
thin sheet aluminum or tin and bent as 
shown in Fig. 6. 
Directly in front of the door is a plate 
lass mirror, set at a 45-degree angle (Fig.2). 
‘The dimension X is the focal length of the 
lens. Opposite the glass on one side is the 
projecting sleeve, the outer part being 
fastened on the outside of the box by means 
‘of a square plate (Fig. 5). This sleeve can 
bbe made from an old tomato can. A tube 
containing the lens slides inside of this 
sleeve; another tin will serve for it. The 
lens is held in place by two rubber ring 
washers (Fig. 4) 

Holes are cut into the top above the 
lights and over them are fixed emall ventila- 
tor hoods (Fig. 3). ‘They ean be made from 
pieces of galvanized iron eut in the shape of 
340-degree ares and rolled into cones. 
Brackets for fastening the hoods to the box 
can be made from the same material and 
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Postcard Projector | 
(Continved from page 108) 


riveted to them. In the bottom, around the 
lights, holes are cut to admit air, because 
when ‘the lights are burning, they give off 
considerable heat and must be properly 
| ventilated. Both lights are connected with 
one drop cord, as shown in Fi 
plug is serewed into an electric light socket. 
‘A bed sheet may be hung on the wall to | 
serve us a curtain, Place the projector on 


‘a table oF stand and move the tube that 
‘contains the lens in and out until the view 
fof & card in the holder appears upon the | 
screen bright and clear. The eard should 
be placed in the projector upside down and 
the mirror then catches the view and re- 
‘verses the left to the right, so that when the 
Ions picks up the pieture, it reverses it backe 
to normal on the sereen. In Fig. 2, page 
108, L signifies left and R right. A projec 
tor of this type will work with photographs, 
pen and ink drawings, or any other printed 
‘matter.—EDWIN G. Grrrins, 
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Without charge or obligation, we will 
inform you on any questions you 
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Rough and Ready Method for 
Making Mitered Frames 


PTEN when the home mechanic wants 

to make a picture frame or other 
mitered frame, he has no miter box handy 
and doesn’t wish to go to the trouble of 
making one, He ean make perfect fitting 
corners, however, simply by laying out on 
the workbench or table the outline of the 
outside dimensions of the proposed frame, 
fas shown. Measure along the two long 
sides a distance from the corners equal to 


‘one of the narrow sides. From these points 
‘draw diagonal lines through the corners of 
tthe rectangle to represent the lines of the 
mite 

One strip or piece of molding 
the table and another piece is Iai 
top of it at right angles. Then both pieces 
are alined on the layout and fastened 
together with small sprigs. By holding the 
‘saw parallel to the mitered line, a perfect 
ceut may be made through both pieces. The 
Process is repeated in each corner and no 
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Chief of the Greatest 
Telephone System 
(Continued from pose 24) 


‘were tried in an effort to stop this phenome- 
non of induction. Queer, mysterious in- 
struments were hung on the poles or con- 
nected in the cireuits. Some of them not 
only killed the induction, but they killed 
the voice currents as well. 

‘Just at the juncture when those assigned 
to the problem were about to give it up, 
cone of Carty’s men tried the simple ex- 
pedient of twisting the two wires of a cir- 
cuit about each other. It worked! Trouble- 
some induction was eliminated and the 


| telephone company was enabled to extend 


ita lines a little farther. 

‘These extensions, however, presented 
other new problems, one of which was the 
iron wire, which had been borrowed from 
the telegraph. A long distance line, built 
from Boston to New York, was found to be 
practically unworkable because of the ex- 
tremely high resistance of the iron wire to 
the telephone currents. All sorts of iron 
and ateel wire were tested, but to no avail. 
Experiments with other metals 
that copper was best. But the copper wire 
then available was so soft that when lines 
were strung, the copper stretched and 
broke under its own weight. 


First Hard Drawn Copper Wire 


As usual, cne of Carty's men came to the 
reacue with the idea that eopper might be 
drawn into a hard wire. This man was 
sent to a Connecticut wire factory where, 
after a series of experiments, he produced 
fone of the fundamental contributions to 
modern communication—the hard drawn 
copper wire. This wire combined the elec- 
trical advantages of copper with the 

iron, and at the mame time it 


"The one drawback to copper wire proved 


to be ite high cost—four times as ruch as | 


that of iron. In some instances, on long, 
lines, it wae neceasary to use wire ca thick 
‘as your finger. The first line between New 
York and Chicago (a single circuit), for 
finatance, weighed $70,000 pounds ‘and 
the ‘cout’ of the bare metal was $130,001 
How might this cost be reduced? 

Carty and his staff supplied the answer 
by discovering better kinds of insulation, 
by making telephone instruments more 
sensitive, and by the use of a new inven- 
tion ealled the “loading coil,” all of which 
permitted smaller sizes of wire. ‘The in- 
‘vention e/ the so-called loading coil, which 
eventually made transcontinental tele- 
phony possible, came from outside the 
telephone industry. It was the work of 
Michael J. Pupin, professor at Columbia 
University, end it saved as much as $40 for 
each mile of wire. 


Early Days of the Switchboard 


In 1885 began the development of the 
modern switchboard. The first switch- 
boards, like other parts of the first tele- 
phone ‘system, were borrowed from the 
telegraph. They connected only a few 
‘hundred customers, but occupied as much 
space as the modern switchboards, where 
‘one girl can now make connections between 
any two of 10,000 subseribers. 

‘As the number of telephone subscriberc 
increased, the size and complexity of the 
central office equipment grew at an alarm- 

(Continued om pope 111) 
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Chief of the Greatest 
Telephone System 


(Continued from page 110) 
ing rate—so alarming, in fact, that at one 
time the general manager of the New York 
office actually prepared figures showing 
just how many new subscribers would be 
required to throw the company into bank- 
ruptey! Sometimes a single switchboard 
‘would cost several millions of dollars 

Again it was up to Carty and his co- 
workers to find a remedy. And they found 
it, but through the slower, surer course of 
scientific research. Under his guidance 
‘one new type of switehboard after another 
was devised and tested. Long before one 
switchboard wore out, it was replaced by 
improved apparatus. 


Machines that Seem to Reason 


Deliberately, each small step in the 
progress of wired communication led surely 
to the erowning achievement of the modern 
telephone — the automatic switchboard, 
with which a telephone user ean make his 
‘own connections without the intervention 
of any other human hand or brain. ‘These 
marvelous automatic machines not only 
make connections between two parties on 
the sume exchanges, but select “trunk” 
lines between exchanges that are not busy. 
They operate coin box stations with accur- 
acy as to charges, returning coins, and 
perform ‘accuracy a hundred other 
functions that a telephone operator i 
perform only after a long course of training. 
‘They are now being installed in all parts of 
the country as rapidly as they can be ms 
lufnctured and put in service. 

Still another problem solved by Carty’s 
telephone engineers, was the underground 
cable, ‘telephone was young, 

along the housetops. 
Soon this plan had to be abandoned and 
the wires were put on poles. But in t 
cities the pole lines became so crowded that 
it was practically impossible to string more 
wires, Finally, legislatures and city eoun- 
cils began to demand that the wires be 
taken down and placed underground. 

‘Of course, it was possible to bunch the 
‘wires in cables and put them underground, 
but they wouldn't work there. Difficulties 
of transmission were increased a hundred- 
fold. Induction and resistance at once be- 
camo 0 great that it was easier to talk 
over 100 miles of open wire line than over 
‘one mile of cable. 


Exolution of the Cable 


At first the wires of the eable were em- 

‘and while rubber was a 
‘most purposes, for some 
Feagon it destroyed the delicate voice eur- 
rents, To quote Carty: 


which one could talk was limited, and no- 
body knew what to do about it. "As early 
as 1881 T participated in experiments in 
‘which all possible types of cables we could 
think of were put down. The first big ad- 
vance was the introduction of cotton insu- 
bles instead of rubber. ‘The 
was very greatly improved 
and finally it was superseded by the paper 
cable, in which each wire is wrapped 
loosely with paper. ‘The paper cable has 
gone through a process of evolution until 
today we have cables no larger than your 
wrist carrying 3000 wires, and our cable 
(Continued om page 112) 
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lines extend from Boston to Washington, 
and from New York halfway to Chicago. 
There is now no physical difficulty in the 
way of cables from coast to coast,” 

In spite of all these remarkable develop- 
ments, it would still be impessible to send 
‘weak ‘telephone currents across the con 
tinent and receive them with sufficient 
strength to be audible, were it not for the 
invention of the telephone repeater. The 
funetion of this ingenious instrument is to 

ick up the weakened telephone current at 
point along its route, strengthen it, and 
send it on to the next section of line, 

‘The average radio arcateur will at once 
recognize the telephone repeater ss the 
familiar vacuum tube amplifier. That is 
exactly what it is, although it is not gener- 
ally understood that the vacuum tube was 
‘developed in the telephone laboratory. 


Original Use of Vacuum Tube 


When Dr. Lee DeForest invented his 
vacuum tube, Carty and his staff were the 
first to see its far-reaching possibilities, 
Today, thousands of vacuum tubes, as 
perfected by countless researches of the 
telephone engineers, are in service 24 
hours a day. A telephone conversation 
between New York and San Franeisco in 
relayed 12 times through vacuum tubes, 
yet the voice heard at the distant end of the 
line ina faithful reproduction of the apenk- 
Not only the vacuum tube, but th 
less telephone iteelf as a reli 
long distance communicatio 
the telephone laboratory under 
ance of Carty. As early ns 1918 Carty bad 
set a scientific staff to work investigating 
the use which the telephone system migh 
make of radio. It, practical 
ped and in 
‘one experiment with this instrument Bell 
‘engineers talked from the Arlington station 
to the Eiffel Tower in Paris. One engineer 


that never has been broken. 

‘We have here but the barest outline of 
the marvels of the telephone, for there are 
hundreds of other devices about each of 
which a book might be written; for ex- 


ample, the phantom circuit, which makes 
two pairs of wires do the work of three 
pairs; the carrier current system by which 
‘six or seven simultaneous conversations 
may be carried on over the same wire; the 
multiplex telegraph, by which several tele- 
graph messages can be sent over a wire 
being used simultaneously for one or more 
telephone conversations. 

‘Today there are more telephones in New 
‘York City than in all of England; Chicago 
hhas more than France and nearly as many 
as Germany. With one sixteenth of the 
‘world's population, the United States has 
fone third of the world’s telephones. In 
country every year there are 50,000,000 
more long distance telephone calls than 
telegrams and 6,000,000,000 more telephone 
calls than communications by letter. 

‘These achievements of the telephone 


would never have been realized except by | 


the constant application of scientific re- 
search, and among the exponents of the 
Practical value of science there is no one 
more conspicuous and suceessful than 
J.4. Carty. 
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Magic Health Secrets | 


(Continued from page 26) 
the simple and unspectacular act of hitting 
the ball straight or doing the week's work 
easily and right. 

Prove this to yourself, You know that 
you can easily stand on a foot-square plat- 
{orm two inches above the floor—but all the 
will in the world could not make you stand 
safely on the same platform suspended in 
Space 900 feet above the gorge of Niagara. 
The reason is simply that if your imagina-~ 
tion avidly seizes on the spectacular pieture 
of the fall in store for you, your wil, unless 
lunder marvelous control, cannot prevent 
the unconscious from absorbing this pieture, 
fand the unconscious, through its mysterious 
fiction on the functions of ‘your body, 
Promptly precipitates the fall 

To apply the Coué system you need only 
afew brief recipes. First, you must be con- 
Vineed that eure by autosuggestion is actu- 
Aly possible. You must have faith. ‘The 
txperiment ilustrated on page 26, and 
‘suggested by C. H. Brooks in "Phe Practice 
of Autosuggestion"—one of the most read- 
able explanations of Coué to be had—will 
convince you of the powers of the uncon- 
‘cious, Brooks also cltes the familiar trick 
of telling passenger on a ship that he 
looks as though he were getting seasick. His 
imagination is already full of the terror of 
this very development. Your word re- 
inforces the terror and he succumbs, But 
turn to an old time seaman and tell him 
the same. thing, and. be merely. laughs 
His unconscious doesn't accept the ides 
fand the same suggestion bas no effect upon 
him. 


Is Coué’s Personality @ Factor ? 


While Coué claims no power of any kind 
not inherent in all of us, it is probably true 
that a slightly hypnotic effect, due to his 
pertonality, impresses his hearers, and so 
overcomes "thelr first conscious revolt | 
‘against his theory and influences the un- 
conscious mind to accept the message he 
hhas for it, ‘Thereafter, the whole process of 
cure becomes one of purely self-suggestion, 
‘that anybody can practice. 

Of course, you must not expect miracles. 
Coué and 


all the 
being. ‘That many of the cures cl 
are utterly absurd and absolutely 
sible has been proved by the experience of 
‘enerations of scientific observers, who have 

studied the very methods used by Coué and 

his followers. 

‘Aulonuggestion may eure only where the 
disease or the disorder is due to abnormal | 
Sunctioning of the nerrous system, oF to ab- 
‘normal functioning of an organ, the opera- 
tion of which can be influenced by suggeetion 
through the nerrous system. 

‘All conditions that can be improved or 
eradicated by stimulating better digestion, 
assimilation and nutrition, or that respond 
directly to strong mental stimuli, ean of 
course be helped by the Coué formula. But 
‘these do not include tuberculosis, diphtheria 
‘or any organie disease or acute germ in- 
fection, Germs that are alive and kicking 
‘won't pay much attention to hypnotic sug- 
gestions or even the Coué rosary string. | 

But science must accept the fact that 
| functional and nervous disorders will often 
| succumb to autosuggestion and that Cout’s 

sudden worldwide fame is justified because 
he has brought us a novel technique for 
effecting such cures 
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PATENTS corviicnrs: 


SPI ECIAL 0 PATENTABLE NATURE 


Before disclosing an invention, the inventor should write 
for our blank form “Record of Invention.” This should 
be signed and witnessed and if returned to us together 
with model or sketch and description of the invention, 
we will give our opinion as to its patentable nature. 


Our Three Books Mailed 


Free to Inventors 


‘Our Mlustrated Guide BOOK 


HOWTO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
Mechanical Movements illustrated and de- 
scribed, Articles on Assignment or SALE OF 
PATENTS, Patent Practice and Procedure, 
and Law Points for inventors. 


OUR TRADE MARK BOOK 


‘Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition. 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countries. Write for our illustrated Guide 
Book on Foreign Patents. 

Send for List of Patent Buyers containin, 
unsolicited Letters from Manufacturers ant 
others Wishing to Buy Patents. 


SPECIALIZATION Our Staff 


‘The fd of invention so vast that ita imponible fr any one to become an caper 
in all the deren clases of Vaventions “Only those ved i te las to wick tne 
invention relate are capable of rendeiag ediciet service. For this eason Vico 
Evans & Co, employ a number of patent lawyers and mechanical experts 
Frome ox carey» puntos of sats layer ad canal era vk 
Each eases placed in chtrge of coperesla the clans to which the fnvention fae 


THE VALUE OF YOUR PATENT 
Will depend much upon the skill and care with which your case is prosecuted in the 
United States Patent Office. "We spare neither time nor pains to secure the broadest 
pomible patents that the inventions will warrant. ‘That every case entrusted 0 us 
Feceives Our best efforts, and that our work is done consistently, akilifully and thor- 
‘oughly is evidenced by the many unsolicited letters of commendation that we receive 
constantly from our clients. We will furnish upon request lists of clients from 
State in the Union for whom we have secured patents. 


Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 


Owing tothe growth of our businss we have establised for the teneit of our 
siientsHanch Offices in New Vork City, Philadelphia, Pa. Pittsburg, Pa, Chicago, 
iil, and San Francisco, Cal. “These branch offces: being located in these large 
ovine ite, top with our Main fie lated neat the US. Patent Ofer, 
{in Washington, enables wx to more promptly handle the business of our clients, par 
Uculary as the branch otiees are ie constant touch with the Main Office and fully 
quipped to handle patent business in al its branches. 


Highest References—Prompt Attention—Reasonable 


VICTOR J. EVANS & CO.; 
Patent Attorneys 1 

tool Wolo Ble. Hershey dy. Ste Emp Bde, 
Chicago Ofices, TI14 Tacoma Bldg. San Francinco Ofces, Hobart Bldg. 1 
Main Offices, 760 9th Street, Washington, D.C. ! 
Gentlemen: Please send me FREE OF CHARGE your books } 
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‘SANTA FE WATCH COMPANY 
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DOLLARS 
IN HARES 


The day in and day out 
efficiency of this inexpens- 
ive De Forest Radiohome 
Receiver with its range 
up to 100 miles is just a 
straw that shows which 
way the wind blows. Any- 
thing marked De Forest 
lives up to the reputa- 
tion of that great name. 


DE FOREST RADIO TEL. & TEL. CO. 
JERSEY CITY, N. 3. 
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The First Successful Color Movie 
« age 61) 
photograph made through the red-orange 
Screen, ‘They will not show on the other 
photograph. ‘The blue parts, on the other 
hand, take only through the blue-green 
screen. Now we dye one photograph red- 
range and the other one blue-green. The 
first represents the red parts of the dress, 
the second the blue parts. We put them 
together, one on top of the other (of course 
both are transparent), and we have a color 

Photograph of the dress. 

All this is simple enough, but when wo 
‘come to apply it to motion pictures, there 
fare difficulties. ‘The greatest is to discover 
some way of taking two photographs at 
‘the same instant, through the same lena 

"This problem "Doctor Comstock soived 
in a very ingenious way. Just back of the 
Jens of the camera he placed mirror 
with holes in it, Half ofits surface is pal- 
ished silver, the other half is holes.” Tt 
stands at un angle of 45 degrees to the 
beam of light. - What happens to the light, 
an be seen immediately from the diagram 
fon page 69. One half of the light is re- 
fected at a right angle. ‘The other half 
goes straight on. ‘The light beam from 
the lens is thus split into two beams, ex- 
actly alike. One of theve beams is led 
through the blue-green color screen, to 
make the blue-green image at ono point on 
the film. ‘The other is led through the 
red-orange screen and makes the red= 
‘orange at the same instant on a lower por. 
tion of the film. ‘Then the film moves and 
two new images are made again, one above 
the other. 

‘The flim consists, then, when removed 
from the camera and developed, of  wuc- 
easton of double pictures (one below the 
other) all atill in black and white, - One 
picture of each pair corresponds to.a blue- 
green image, the other to a red-orange 
Image. This film, of course, is a negative. 

The next step is to make the pesitive 
print from this negative. On this print 
the pair of images taken at the same ine 
stant and that are separate on the negative 
must be brought together and superposed, 
‘The blue-green one of a pair is printed on 
the front of the postive film, the red 
fange one is printed on the back of the samo 
film. ‘They must now be dyed. 

Tm this process the positive film is run 
through one dye bath that contains in wolu- 
tion the blue-green dye and the red-orange 

‘The dyes are taken up selectively by 

ges on the film; the blue-green 

“rakes” only on the bive-green image; 

Similarly, the red-orange dye colors only 
that image. 

‘The result of this sclective dyeing is 
colored positive print ready for projection. 

‘Aside {rom the technical difficulties in- 
volved in the perfection of color movies, 
there remain other still more interesting 
problems—problems of directing, of acting, 
of the peyehology of audiences. At present 
the movie actress's make-up, for instance, 
is horrible looking mess of yellow cheeks 
find blue chin and forehead; blues for what 
{a to be white, yellow for healthy’ flesh 
For color movies all this must change. 

‘An effective make up, I believe, may 
prove to be greenish or violet, with red 

ining to orange, instead of the yellow 
and blues now used. Certainly, when the 
color movie make-up technique ‘is 60 per- 
fected as to simulate a beautiful star's 
| natural color of complexion, hair and eyes, 

‘we shall have more fascinating photo plays 
than ever. 
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Box for Feeding Birds in Winter 
Turns with the Wind 
By Robert Page Lincoln 


‘0 ENCOURAGE the winter birds in 
the colder sections of the country, 
many persons scatter crumbs or seeds on 
the ground, after clearing away the sow. 
‘hia ia not the best method, because driving A ore Whe Good ise 
snow frequently covers the food just at the m pam ona neal Oihex Whe fre Saonns Jit: nl 
time when itis most needed. Ifa revalving PROTECTED BY PATENTS 
Shiester chi tees nn meactwes wah Alls lang tlt nord, noes prediction 
eaet, or ie BERTER. “There iwundoubtedly 


Your First Step 
1. ea, tave a ea, snd Immediately for my blank form “TO. RECORD, YOUR 
INVENTION." You‘sfould Serve your own! Des tere by fling out and algning 
Una form before you dion: your Invention TO ANY ONE. This doctupent el 
‘Sctermine. and exablish evidence of invention before Siig an application 
Patent ofice. Avcopy, with ful instructions, will be Pladly sent on free reques 
‘New Book ‘Successful Patents” Sent FREE 
Every man who has an invention or ever hopes to have one, should send for 
of my book. “SUCCESSFUL PATENTS.” Tt tells what everyone shotld know about 
patents, tride-marks, copyrights, ete 
Information relative: to amsigament ‘or male of rights and. instructions in deta, 
coupon to-day for a free copy of this book-—or a posteard request will dk 
To the Man with an Idea 
weaulve, experienced, efiient service for his prompt, legal protection, 
‘wilenden vor to all him inthe commercial development of his proposition—my service 
ngs by over 42 years ouccemiol practice, nd by thowtande of mated cients 


feed or bird box is provided, this difficulty bby reasonable 
will not arise. ‘Send shereh or model, and description, for ad vice as to cost, opinion as to its patentable 
"Tha type of plvoted box illustrated is one nature, cte- Preliminary advice pladly furnished without charge. 

PR LA elck ot por hipebaemagengn ed wee — — - = — COUPON wn nee nnn ne 
made of 14 or 34 in. stock in any reasonable RICHARD B. OWEN, Patent Lawyer 
size. "The wings are of the same material, Main Office, 

cut us shown, The house revolves on the 6 Owen Bldg. eee D.C. 2276-D, Woolworth Bldg.; New York City 
fend of a pole that has an iron rod driven Je sinton, 3 cor, of your bok. “SUCH " 


into it. A washer is used between the top Paine oes nor 


of the pole and the bottom of the house. 

The box should turn readily in 
high wind, but not #0 freely that it has a 
tendency to spin, 


A Simple Set Line Rig for| 
Winter Pike Fishing kena 
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NORTHWESTERN 
14 H. P. 110 VOLT $13.0 
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HIGH SCHOOL 
COURSE IN 
TWO YEARS 


YOU ARE BADLY i you lack 
HANDICAPPED [12 Sto! 
‘You cannot attain business or social 
prominence.” You are’ barred from 
2 ouccessful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worthwhile 

igns demand. High School train: 
ing. You can't hope to succeed in 
the face of this handicap, But you 
fan remove its Let the American 
School help you. 


FIT YOURSELF FOR A 
BIG FUTURE This course, 


‘which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable, It is com- 
plete, simplified and up-to-date. It 
‘covers all subjects given ina resident 

001 and meets all requirements of 
‘a High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 


USE SPARE TIMEONLY 
‘Most people idie away fifty hours a 
week. Probably you do. Use only 
one-fitth of your wasted hours for 
study and you can remove your 
resent handicap within two years. 
‘You will enjoy the lessons and the 
Knowledge you will gain will well 
repay the time spent in study. 

Check and mail the coupon NOW 
for full particulars and Free Bulletin, 


American School 
Dest. H-275 
Drexel Ave. and 58th Sto, Chicado 


ae ORE 
Electric Timer in Darkroom Aids 
Amateur Photographer 
By H.C. McKay 


IN ALL darkroom work the amateur 

Photographer feels the need for some 
method of accurately counting time. Con- | 
sulting a watch or guessing at the time are 
equally unsatisfactory. The ideal way is 
to make a simple audible counter. 

‘The materials required are a common 
advertising yardstick, a Gin. length of 
light clockspring, a wooden block 1 by 3 by 
3 in., some tinner’s lead or babbitt, wire, | 
batteries, a large nail or spike and an 
electric bell. 

‘The ends of the clock spring are annealed. 
‘Through one end is drilled a hole just large | 
‘enough to admit the spike; through the 
‘other, four small holes are drilled for fasten- | 
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When the pendulum agjuned, 
eeNiirings ent weasel 


al 


| 
ing it with screws to the yardstick. The 
nail is then cut down to about 3 in. long, 
fand filed at each end to form a wedge, a8 
‘shown. ‘The piece is then soldered to the 
lockspring, with the sharp edge of the 
‘wedge tured down. From this fulerum to 
the bottom of the yardstick should be at 
least 41 in, A wire is next soldered to the 
end of the spring, carried down the stick 
‘ind allowed to project an inch or two. A 
sliding weight is made by boring several 
holes into ‘the wooden block and filling 
them with babbitt and the block is fastened 
to the yardstick with tin strap fitted 
ightly. ‘Thin wedges may be used to fasten 
itn the exact pesition that will cause the | 
Pendulum to awing 60 times a minute. 

‘A yoke is thea made, as shown, and 
fastened at a convenient place on the wall 
A small shelf is placed just below the 
bottom of the wire projecting from the 
lower end of the pendulum. Upon thin abelf 
is fastened a thin strip of fexible copper 
such as may be obtained from afield coil of | 
Ford magneto. This strip should extend | 
Upward, 20 that the swinging end of the | 
pendulum will just touch ft. All that re- 
Tuains is to complete the bell cireuit by 
attaching one wire to the top of the pendu- 

Wd the other to the copper 
bell is wired as shown, it will | 
five a single stroke, which is desirable. 

"A amall cup Sled with mereury may be 
substituted for the copper strip. The sur- 
face tension of the mercury allows it to 
“pile up” over the edge of the cup so that 
the wire can swing through it. This gives 
leas obstruction to the passage of the wire, 
bout each swing scatters a small amount of 
mercury and the cup has constantly to be 
refilled. Another refinement is the sub- 
stitution of a telegraph sounder for the bell. 
‘This is the form I use. 
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Motorizing Your Workshop 
(Continued from pase 77) 


pulley arrangement for starting and stop- 
ping them. A double belt arrangement 
will alo give a reversing pull when tapping 
or cutting threads. 

For the general utility shop and the farm 
repair shop the installation can profitably 
be somewhat heavier, with floor machines, 
commercial hangers, and light steel pulleys 
0 77. This layout for 
jotorized workshop pro- 
vides for a saw bench, grindstone, grinder, 
sand post drill 

‘Those who plan to install machinery in 
1 basement or cellar should avoid fastening 
hangers to the floor beams, since the vibra- 
tion will be felt throughout the house, The 
hangers should be at- 
tached to cleats fast- evra 
‘ened to the masonry 
with Ingscrews and ex- 
pansion shields, The 
hangers should be deep 
enough to take a pulley 
at least 80 in, in dim 
‘ter, which obtains the 
‘speed reduction from 
the motor pulley. 

For the home shop, 
hafting 1 in. in diameter is heavy enough, 
and for light machinery round belt offers 
one of the handiest means of transmitting 
power, Round belts and pulleys can be 
obtained in many junkyards from wornout 
sewing machines and the like, and often 
flat belt pulleys ean be obtained in the same 
way. Cold rolled machine steel serves for 
the shafting, and the babbitt bearings can 
be cast by the builder himself 

‘The outfit shown in Fig. 3, page 77, is 
1 good one for the home worker who special- 
{es in machine work, model making, and 
the like. The bench arrangement illus 
trated provides a compact and very useful 
famall machine shop with bench lathe, 
miller, drill press and grinder. 


Some Hints about Mackine Tables 


Machine tables or workbenches can be 
rmaile by the home mechanie to suit his own 
requirements and should be strong and 
heavy. If the bench is too light or flimsy, 
the vibration of the machine is bound to be 
troublesome. If possible, the bench should 
stand from the wall, so that the operator 
hhas access to all sides. The motor wires ean 
bbe strung from the floor or dropped from 
tthe celling. At least two switches, one on 
either side of the bench, should be provided 
for starting and stopping the motor. 

Motors up to and including 34 hp. can be 
tapped off the electric light current, but 
34 hp. must have a separate wire from a 
power circuit. A good arrangement ie to 
havea three-way socket mounted overhead, 
tthe top of one side being used for the motor, 
another side for a portable electric drill, and 
‘the third side for the light. 

‘The problem of countershafts and tight 
‘and loose belts ean be avoided if one is will- 
ing to throw off the idle belts on machines 
that are not in use. ‘This saves in equip- 
‘ment and lightens the load on the shaft. 

Before buying a motor, it is well to con- 
sult an electrician in regard to the correct 
voltage, phase, and cycle of the power 
available. If electric current eannot be 
tured, 2 small gasoline engine will give 
dependable and inexpensive power. 


PATENTS 


Seventy-six Years 
of Practice 


‘HE firm of Munn & Company filed its 

first application for a patent in 1846, and for 
seventy-six years has endeavored to keep pace 
with the inventive genius of the United States. 
Anexperience of many yearsis at your disposal. 
If you have an invention which you wish to 
patent, send your sketches or model together 
with a description of your device, explaining 
its operation, and you will receive prompt, 
courteous attention. 

Write for our Handbook on 
PATENTS 


A full and complete booklet on Patent 
Marks, Foreign Patents, Copyrights, 
Office Practice with an explanation about our methods, 
terms, etc. 

All communications strictly confidential 


Keepin touch with the inventions of the world by reading 


SCIENTIFIC AMERICAN 


The MONTHL ¥ MAGAZINE with a special appeal 
toevery man of inventive genuis. Recent rulings of the 
Patent Office, descriptions of the latest patented inven- 
tions, legislation and court decisions affecting patents, 
‘are noted in this authoritative publication. 


MUNN & COMPANY 
Patent Attorneys 
683 Woolworth Building, New York City 
Sitintlfis Armostann tps Reems & OBS F Sirest, Wi nabington. D.C. 
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Motor Drive for Bench Lathe 
Takes Up Little Room 
By Howard Greene 


MATEUR mechanics like the writer 
tare often put to it to find room for 
their tools and equipment, especially in the 
constricted space of a flat. While an old 
table in the corner of a bedroom has done 
duty as a bench, it was a problem to make a 
place for a diminutive lathe that was added 
to the outfit. ‘The lathe itself is but 13 in, 
ong and swings 4 in, over the bed and 6 in. 


Quincy, IIL, Listens in on | 
New York and San Francisco 


Bath in renults ond inviraie © WN. G, Dowdell, 116 N, Sth St., Quincy, Ill, 
Fattome ‘kee real, writes: “With Erla radio frequency transformers 
re in my FRL super receiver, I listen to concerts 
a thousand miles away every evening. The other 

night I heard KUO at San Francisco as clearly | in the gap, but there seemed no place to 


‘as Chicago.” ‘put a foot power drive, so the lathe had to 
‘To make sure of a receiving set that is the last word in up- _| be motorized. 
to-dateness and efficiency, write Co — ‘No, 12, aa Wee beat ae a repack 
Guaranteed hook-ups using Ela tadio frequency, small motors,” Motors that formerly ha 
le a with rections for tsaling Sone duty diving ann were found mst 
Bi seals 10 lee ELECTRICAL RESEARCH LABORATORIES | able because of the variable speed. Very 
Beret eer ERE AN Bacr stts tacwese avonons Caen small motors were available, having plenty 


‘of power despite their compactness, but 
they were unsatisfactory because of their 
‘very high speed, which necessitated a lot of 
speed reducing gearing. 

Finally an induction motor rated at 1/20 
hp. was installed. ‘The power is exactly 


yOuR SPARE Fgh being. mullet to" drive, the lathe 

eb Bind | Stier all conditions of werk, and the speed 
IS abeoltaly constant at 1760 rpm 

‘The athe ou segue cn oo plac of 


oak 14 in. thiek and the motor on another. 
‘The bottom of both bases was padded with 


UI 

tH 

F 
Ha 


‘Turnbuckles connect ta motor bases 
‘snd "regulate te belt tension’ 


| 


id 
4 
a 


heavy felt glued on. ‘The two bases were 
thes! connected with turnbuckles set at an 
angle, so that the lathe and motor eannot 
get out of alinement. ‘The turnbuckle also 
serves to regulate the tension of the round 
driving belt, which is 9/16 in. in diameter. 

‘The pulley on the motor is 144 in. in 
diameter and drives a 4-in. pulley on a 
‘countershaft set under the lathe bed. The 
three-step cone pulley on the countershaft 
is a duplicate of that on the lathe spindle, 
‘except that it is made of fiber disks screwed 
together. ‘The outiit is shoved out of the 
way when not in use. 

‘The difference in the electric 
made by the use of the motor is 
to be negligible. 
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Motorized Workshop Saves Time 
in Making Plant Repairs 


PORTABLE bench with a self- 
contained power plant is used in one 
large factory so that small construction or 
repair jobs can be done with the least delay. 
To obtain power, it is necessary only to 
serew a plug into the nearest lamp socket. 
‘The heavy, rugged bench has a lower 
shelf to support the motor and a line of 


A miniature machine 
(mounted om shell 


with moter and 
Inder ech 


top of the bench. ‘The hacksaw is so placed 
that material to be cut can be clamped in 
the vise—G. M.D. 


Connecting Rods Serve as Hangers 
for Line Shaft 


“THREE large connecting rods from an 
old engine were utilized by a Washing- 
ton, D. C., mechanie for supporting a line 
abaft that’ was to drive a series of small 
bench machines from a 1-hp.electrie motor. 
The 1. 


Hangers cost litte to install 


shop and improvised hangers are placed at 
6-tt. intervals. 

‘The large end of each connecting rod was 
attached to the beams with heavy lag 
screws and the bearing at the small end of 
each was reamed to suit the shaft and 
fitted with a grease cup. No loose pulleys 
are used on the line, but an electric switch 


| conveniently located permits throwing the 


power off and on 98 required. 


‘A-SMALL bench vise makes an excellent nut- 
cracker if none other is available and is far 


better than a hammer—C. J, W. 


‘Feapond tothe fainteat 
tot Ma‘ched Tone he 


Supersensitive 
sound 


Siadingulsed radio engine 
tndiaventor who denignedtne 
first Brandes headset fourteen 
Rendsets have been 
teen not only 
supersensitive, so that 


Counterfeits are offered with 
the statement that they are 
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Result of 
14 Years’ 
Experience 


ts 


Law Course 
2 Book Form 


13 Vole Compiled by 


Bound fn Law Backram. 
rt Moet 


I 
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Let Us inte’ er facut 


ugar pint tn rz in improvements nz 

Sionine Bepet scmplete snd Stonomtfoa 
Seat 

Ear wenern Gaon Tec 

‘ever eee ste Send for Boakdoe: 


Fred’ Pearce Co, Inc., Est. 1872, 18.20 Rose St. 


FREE TRIAL OFFER 


SEND NO 
MONEY 


Waite for 
Ealnew troewster, 


ne 


DEAD FROM THE 
NECK DOWN 


“He thought he was alive because he 
worked with his brain—but his body was 
fit for the undertaker." 
Can you imaging such.» fellow calling 
hhimselt'a man? And still there are thou 
sands like him—narrow chested, round 
shouldered, weak-kneed — specimens of 
humanity.” ‘They would rather take a box 
of pills than do hve minutes exercise 
WHAT KIND OF A MAN ARE YOU? 
Has life tost its thrills for you? Do you 
‘morning full of pep and ambition 
you? OF do, You 
our life in a lasy. 


ust rag yoursll 
lndiqerett way? 


broaden ¥o 
your old bar 
{o'your eve and the spring to sour 

ie tndy. nse nd 


ving big to pour al ad every part o 


‘don't just promise these 
jarantee them. Come om now 
and make me prove it. ‘That's what T like 


Send for My New 64-paxe Book 
MUSCULAR DEVELOPMENT 


1t contains forty-three full page photographs 


‘pupils T have. trained. 
weakling 


Bow and you will marvel St their present 
Bhysiqies. This book wil prove am impetus 
{End areal inspiration to you. “Te will til 
You from cover to cover. All T ack is 10 
Tents to cover the ‘cout of ‘wrapping and 
maling and Yours fo ket, The wil 


md today—tght now, before You 
urn this page. 

EARLE E. LIEDERMAN 
Dept. 1302, 305 Broadway, New Yerk City 


‘Dene Hn S08 Breadway, Mew York City 


Be Sees 
ce Ee 
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‘Skates Form the Runners for 
‘Small Boy’s Ice Boat 


‘KATES form the runners of this little 
‘ce boat, which will furnish endless fun 
for the skilful boy on frozen ponds and 
streams. The rider lies flat on the plank 
| and operates the tiller with his hands. The 
sail is manipulated by means of the wire 


‘The boat bs steered by hand and the wall bs 
‘ogulated by oot 


| loop at the end of the boom, which is slipped 
over either ankle. 
‘The sail may be lowered in the-asual 
| manner and the boat ein be dismantled by 
folding the spars parallel to the mast and 
removing the mast from its socket. Hockey 
| skates are screwed to the runner blocks, 
‘The illustration makes clear all other de- 


tails.—Donato W. CLARK, 
| 


Sheet Metal Parts Will Replace 
Broken Furnace Castings 


FREQUENTLY some casting connected 


ing grates are brittle and easily damaged. 

"These parta can often be replaced quickly 
and inexpensively with sheet metal fittings. 
‘On one furnace the bell erank in the con- 


nections to the lower draft door at the rear 
of the furnace had been broken, but the 
| need fora new casting was avoided by mak- 
3g the sheet metal substitute that is illus- 
rated. The piece was doubled at the cen~ 
ter and drilled for the rocker pi 
‘Another repair was made by using a strip 
of steel and a setscrew to replace an_oflset 
Tink that had been connected with the 
rocker shaft—L. N. 0. 


ith the furnace breaks. Regulator | 
iraft door controls, and parta operat- | 


WHITING-ADAMS 
BRUSHES 


Vulean Rubber Cemented 
‘make shaving 


Agents Splendid Profits 


“AUTO SUN PRODUCTS COMPANY. 
Dept. 32 Cincinnati, Ohio 
FADIG, & AUTO Sie Bate CHARGED 
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WHEN your, boy 
* points to the Mage 
k and 


says" 
reproducer,” he sums up 
pretty much the whole 
story of Magnavox 
supremacy and radio 
FH | enjoyment. 


To enjoy all that radio 
offers in the way of daily 
concert, lectureand news, 
ask your dealer for a re” 
calving ect equ 
By, | Mamnavox Ra 
Reproducer Supreme. 

‘The Magnavox can be used 
swith any receiving ext of wood 
pay Sy 
the more: Magnavox can do 
ny 
R2 wox Radio with 

phn goer 
pay] Ment rented or the 


ahh] Sewanee 
3] Emplvng power or 
4 sudloncen, dance. hells 


<i 


ete. Sie $85.00 
R-3 MagnavoxRadiowith f= 
‘neh orn: the ideal insera- 
ment for use In homes, of 
fices, amateur stations, 
eee eee + $45.00 


‘Model C Magnavox Power 
‘Amplifier insures getting 
the largese possible power 
Input for your Magnavox 
Radio. 2 Stage . $80.00 

5 Stage | 110.00 


When yo purchase a Mag 
“rument of the highest 
device. 


ae 
recirece nee 
of new illustrated booklet. 


THE MAGNAvox Co. 
‘Osbland, California 
IN. ¥, Ofices 370 Seventh Aves 


[AGNAVOX 
‘The Reproddacer Supreme 
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Wind Drives Ice Bicycle 
(Continued from page 78) 
justing them where desired on the rear 


| wheel trusses. 
‘All the details of the scooter attachment 


maker. 
tended to meet normal needs. For racing, a 
larger spread of sail and narrow, grooved 
runners are improvements that add to the 
‘speed, but call for skill in manipulation, 
particularly at turns. 

‘As a final detail, some gripping device is, 
desirable on the rubber-tired wheel. Sash 
chain or very small size tire chain may be 
‘used. To apply sash chain, wrap it around 
and around the tire for one revolution of the 
‘wheel and then wrap it in a reverse direction 
to give a diagonal cross-linked surface, as 
shown on page 78, Small tire chain is more 
difficult to apply because the sections must 
bbe much reduced to suit the bicycle tire. 


Carved Strips Transform Cigar 
Box into Jewelry Case 


RNAMEN- >} 
TAL carv- 

ing of the sim- 
plest kind will 
transform an al- 
mostsquarecigar 
boxintothe jewel 
case illustrated. 
The carving is | 
done on strips 

taken from another cigar box, some of the 
strips being Lyin. and others }4 in. wide. 
Each of the strips is then notched along 
its two: upper sides with a pocket knife, 
care being taken to space the notches 


Mow seme chown aboes 
equally as to depth and width. Then, 
when a sufficient number of strips have 
been cut, the wider ones are nailed along 
the outer edges of each side and top. Over 
them the narrower strips are bradded 
until all four sides and top are finished. 
‘The ornamentation may be carried 
further, if desired, by placing notched strips 
co plates in the center of each side. 
After being sandpapered, 
waned, the box 


Keeping the Windshield Clear 

“TBE aitiulty of keeping the windshield 

clear in a rain or snow storm can be 
overcome by washing it with a mixture of 
fone part kerosene and one part glycerin 
shaken well together. The kerosene acts 
‘as a cleanser and the glycerin as a coat- 
ing over the glass, from which the moisture 
will run without blurring the driver's 
vision. —H. G. Kenen. 


Pleasant Evenings at Home 


| Keer the family together in the evenings—have them look for 


their pleasure ar home, 


Many enjoyable hours can be spent with a 


Bausch & Lomb HOME BALOPTICON | 


This nev Balopticon projects opaque 
objects tuch at photographs, post 


tars, and book pager, Ie attaches to 
| am ordinary lamp socket and can be 
operated by anyone, 

Entertai the children by having clever 
! ures from “bedtime stories” 


BAUSCH & LOMB OPTICAL COMPANY 


— 


thrown on the sereen. The book isis no 
‘way damaged. The Home Ralopticon 
‘rill provide genuine pleasure at eal 
public gatherings as well as at hocwe 
Write forthe Home Balopticon booklet 
containing many sugrestions for enter 
tainment with this ea om 


BY 


AutoMenWanted 


ater 
Ta gh OSHS AL elg 
fetes tiny cee fre sa 
tga e a ton 
he 


eivieegemseieurastgrnttion he 


Send for Big He 
NATIONAL AUTOMOTIVE scHtoot. 
sree kahit Wieuoron Las Angaen, Cal 


Pa TARE, 


| ecas 


cy. 


Interest prefersee 
Rasen and women. Home ataay 


frperienref Commercial 
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The Secrets of Stenciling 
(Continued from page 78) 


and original designs that do not require to 
be filled in with a brush. 

Paper for cutting stencil should be 
rubbed on both sides with linseed oil and 
turpentine to make it tough and easy to 
cut, or prepared stencil boards may be 
purchased. 

After drawing or tracing the design on 
the prepared paper, lay it on a glass slab 
and take great pains to make a clean cut 
and not to run past the outline of the de- 
sign. This is best accomplished by using 
‘short pointed knife, preferably sharpened 
on both edges, which may be bought at any 
cutlery store. ‘The majority of stencil cut- 
ters, however, make their own knives to 
suit and often use a safety razor blade in a 
homemade handle, as shown in Fi 

‘Suppose it is desired to stencil a black 


‘the figure and de- 
termine how 
many of these 
figures, or re 
eats, as they are 
called, are re 
quired for the 
given field. ‘The 
repeats are in 
black at B, Fand 
H, page 7. 
ume the 
wide, and 


‘Stencil knife made from 
razor blade 


‘A 
box to be 1934 in, long, 1034 in, 
that the repeat ‘is 14 in, lon 
pressions will then be necessary to go around 
the box. ‘The work will be greatly fa- 
cilitated by cutting out more than one re- 
peat; say three, thus making the stene 
repeat 434 in. long, as at A 
unit B then finishes the 192¢-in, side, 
Mark divisions on the stencil, as at G, by 
Grawing two vertical lines, and at the end 
of each line cut a V notch for locating, 
‘Trim the stencil so that it will not eut any. 
portion of the design when applied, as 
otherwise, if the paint is still wet, it will 
blur the preceding work. It is, however, 
advisable to use a flat or fast drying color, 


Brushing on the Color 


‘When there is a large surface to cover, it 
is best to strike a center line with a piece of 
cord that 

charcoal. 


It should be held taut at each 

fend and snapped against the work. Also 

indicate the center line on the stencil. 
Match the stencil accurately on the 


marked divisions, hold it firmly 
object, then barely dip the stend 
{nto the color and rub off the surplus on a 
piece of waste paper. Held the brush at 
Tight angles tothe stencil and move it 
Hound and around over the cat para as 
though grinding a mixture, aa otherwise the 
haire will get Underneath the stenell and 
blur the design, It is well to have stencil 


brushes of various sizes on hand. ‘They | 


should be very closely bound with thin fer- 
rrules reaching almost to the tip. ‘These ean 
be had only at a paint store. 

After straight line figures and the use of 
‘one color have been mastered, no difficulty 
should be experienced with more elaborate 
‘designs and the use of more than one color. 

For the ceiling design J, Fig. 2, page 78, 
circles drawn with a compass give the work 
ing basis. ‘The center dota may be punched 


(Continued on page 123) 
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‘The Secrets of Stenciling 
(Continued from pase 123 | 
with a punch on a block of wood. Section 
the ceiling to suit the stencil. 

Tt is readily soen that if the design is in 
two colors, a much prettier effect can be 
obtained. “Two stencils may be cut, one 
for each color, although if the design is very | 
simple and open, the stenciling may be done 
with one stencil, or that part of the stencil 
representing one color may temporarily be 
covered with a mat. In this way two or 
‘more colors may be applied with one match- 
ing. ‘The coloring should be rather light. 
If, for instance, the ceiling is a light bluish 
tint, the four-pointed ornament might be 
light brown and the crest light gray, but 
any combination of colors may be used as 
long as they harmonize. 

‘A border or frieze should be somewhat 
larger and bolder, or more masculine, as it 
ls termed, than the wall pattern, but it still 
‘should harmonize with both the wall and 
ceiling design. 


When Designing a Frieze 
‘To draw the conventionalized frieze | 


ae A 
GRAND OPERA ! 


There fea 


ce of. 


ly perform Grand 
Opera. Let Tuska Reliable Radio take you, 
together wit 

Tuska Quality Radio Apparatus ia ells 
able ta service, moderate ln price 


home comfort, 


ataag Nmmber four 


shown at K, on page 78, erect a vertical | “ontafor Mroloas Aah Soe rie Ries yom aan 
Sap'and drtw Ma oe den toon eee | aieey wu 
ion a separate piece of tracing paper and | Bpnconte The C.D. Tuska Company 


tranafer it by rubbing with thumbnail or | 
Durnisher to’ the ether side of the lin, 
thus completing the figure. 

‘A wall pattern arranged in the form of a 

that is, 9 that the repeat takes a step 
‘time, aa it wore, is an arrangement fre- 
quently used, If eombined with other orna- 
mentation, as in thia ease a apray, L, care 
should be taken that the design as a whole 
is evenly spaced. ‘This is best accomplished 
by making a fow trials to determine the 
proper location. 

‘The general arrangement for the color 
scheme is a4 follows: the ceiling rather 
light, the wall pattern a shade or two 
darker, and the frieze a title darker than 
the wal pattorn, or elas the base may have 
1 conspicuous color. 

Gold oF gilt decoration on furniture har- 
monizes with nearly all surroundings and is 
‘easily put on. Suppose it ia daaired to gild a 
stneat border around a polithed mabogany fro. 
table, as at A, In this caso the ledge wil 3 
fact ab guide and the stencil should be eut 
‘accordingly. 


Furniture Stencils in Gold Leaf 
Obtain a can of gold teat size, a book of 


TUSKG@ 
RadDIO 


Established 1911 


HOTELS cand ding. faking 


ald leaf tip, which is a verve Bh 
‘wide brush for picking up the gold leaf. In uy, ne saproundingy aplendid 
Order to prevent the gold from sticking al Senter Wemenaresr 
over, a tendency it has on polished surfaces, Ls sedeshogl eaperneraaal 
cover the part to be stenciled with pounce 
or pulverised chalk, using a soft’ clot a 
tovntand 9s long as directed, or until it is | ff Socsve mt jos 
just sticky enough to hold ‘the gold leat. | (Ubi ss cocks Teta 
Gut a portion of guid leaf with a kuife or the Sensheceselogesa 


point of afinger nail. Brush the tip lightly 
‘across your hair to oil it sufficiently to hold 
the gold leaf, and then lay the leaf earefully’ 
‘on the sized design. Brush off with a soft 
piece of eotton, being sure that no part of 
the design has been missed 

Another use for stencils is for center- 
pieces, draperies, and the like, A one-color 
effect, especially a medium blue, mixed 
‘with japan dryers, is often appropriate for 
muslin, ‘The repeat for a centerpiece de- 
sign is shown at N. 


i 
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T takes but a moment to mark the 
career of your choice, sign your name, 


clip out and mail the’ coupon. printed 
below. 
‘Yet that simple act has started more 


,1e 
than two mill 
toward succes. 
Ta city, town and country, all over 
the world, men ‘are ‘living contented 
liver in hippy romero baer ber 
cause they clipped 
Tn every line of busine 
tuys in shopy, sores, oficen, factories, 
in" mines and ‘on ra 
holding important 


Ing splendid salaries—because the 
lipped this coupon. Ee 
‘You to0"can ave the postion 


you 
‘want in the work you like best, a salary 
that will give you and your family the 
hhome, the’ comforts, the litte luxuries 
‘you would like them to have. No matter 
what your age, your occupation, your 


rat nortan 
it pow! 7) 


bot Is 
do toy. 


\iTaMwATyoNAL conmenron 
Testa et ern 


SS Omen 
jon, g,oorn 


son acini CMa 


hoe Aten 
‘peg Coma ate 


ee Rd 


In making one ton of coal 
do the work of two tons 


‘You can create an astured income for yours 
sell by offering the public a means of savis 
Iigh-priced coal. Become distributor for 
the Crowa Fuel Sayer—proved by use in 
thousands of bores. 


The CROWN will put 


Fis any 
ernace er boller 
door. Users 

St aim, facheaving 


Ree reson OE 10S 


Our exclusive distributors opens the way 


{ola permanent. probable, bases. 
vertising. selling ‘and tree training 
‘sure a worker euccent. “Weite or wire. 


€.F.§.€0,,22N. 20th St, Richmond, Ind. 


The Shipshape Home | 


How To Do the Odd Jobs 
Fa] Ir x00 should be un- 
Mending | iortunate enough to 
China | break your favorite 
pitcher or one of great= 
Erandmother’s plates, 
don't fil to ick up the pieces. ‘To cement 
them together you can te nothing better 
than ordinary white lead, according to com- 
parative tests made by the Department of 
‘Reviculture. ‘The white lead. may be 
bought in «small can at the paint store or 
in'a tube, in which form it t put up for 
artiste’ we." It may be rubbed with the 
finger on the raw edges of the dish and the 
piece which ia to be cemented into place, 
bat itis well to rub down the edges a very 
le with emery cloth beforehand to make 
room for the thin layer of ‘white lead, #0 
that the dish when completed will not be 
distorted in shape. 
Care should be 
taken not to. use 
too much white 
Jed. 
‘Melted sealing 
wax is. dropped 
here and there on 
each ‘ide of the 
team to hold th 
piece or piece 
Firmly in place. The dish should then be 
fet away and left for eighteen months or 
two years to rive the white lead timo to 
harden thoroughly. "At the end of that 
time the sealing wax can be picked off and 
the seama carefully scraped to remove any 
teen of white lead. "A dish so repaired 
will stand washing and reasonably careful 
Handling 
Professional china menders use rivets of 
jlver or copper wire in. addition to a 
ementing process. It. dish i valuable or 
particulary prized, an expert can often 
supply minting pieces, restore the design, if 
necessary, and glaze the piece. 
dish or vase with fair 


Patching 
Dishes 
success if they are not 


too large. Plaster of Paris is worked up 
with a good quality of liquid glue or other 
Tiquid cement until the mass is as stiff as 
putty. Work some of the material into the 
‘space to be filled, mold into place, and rub 
‘with a wet fingertip until smooth. The 
‘material used acts as its own cement. 

When the plaster of Parisis perfectly dry, 
it may be tinted with artist’ 
look like the rest of the dish, 
little care any interrupted design may be 
continued or replaced. Over such painting 
‘as this, when it has thoroughly dri 
well to apply a coat of light-colored water- 
proof varnish or enamel.—S. R. WINTERS. 

and tiresome task and 


‘Cleaning 
Painted Walls 
often leaves the surface 


‘more or less streaked. ‘Some spots appear 
‘Unusually elean because the soap has been 
left on them longer than at other places. 
‘An old painter, in giving advice as to the 
(Continued on page 1 


Tux home worker ean 
supply. pieces missing 
from a broken china 


Scnumpixe painted 
‘walls with soap or coap 
compounds is a long 
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MENTHOL COUGH DROPS 


‘give quich relief 


FREE Radio Catalog 
ro 


y ‘Our bie stock of tandard 


From stock 
{or genuine Westinghouse WD-1t 
fe arage batty meade a 


Seed 46.5 
eens extea for pockets 
JULIUS ANDRAE, @ SONS CO. 


119 Michigan Strect” =” Rillwaukesy Wis, 


WIG GRADE 
WIRELESS 
Wed Resins, Miopbnes, Ker, decks, Bi, 


TYPEWRITERS 


We Save vou so | 


Efficiency Plus Comfort 


Both of these important 
features have been care- 
fully considered in mak- 
ing the 


Stromberg- Carlson 
Radio Headset 


No Headset can be thor- 
oughly efficient if it is ill- 
fitting. The  Stromberg- 
Carlson Headset is quickly 

Jjustable to any size head, 
fits comfortably, is extremely 
sensitive and reproduces ac- 
curately faint long distance 
signals. 


‘The forked cord construc~ 
tion permits the separation 
of he receivers and use 
by two observers simultan- 
cously. 

Made by a company which has 
devoted 8 years to the manufac. 
ture of radio apparatus, backed 
by 28 years’ experience in the 
manufacture of high-grade tele- 
phone equipment. 


One Some 
pease 
Seer 
pe 
eas 
feace Ns 
Ta Pan 
Shae tat 
ae 


STROMBERG-CARLSON 
‘TELEPHONE MFG. CO., 
ROCHESTER, N. Y. 
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Continued from poge 124) 
‘best way of cleaning the paint on walls that 
‘were coated with smoke and grime, sug- 
gested the use of gasoline applied with a 
heavy woolen rag. When the walls were 
cleaned in this way, the surface came out 
clean and clear; the color of the paint was 
revived, leaving it free of streaks and spots. 
‘Through the use of gasoline, the crevices 
and corners were cleaned without much 
‘effort, as it seemed to penetrate and loosen 
the dirt, 

‘Try this method on any painted wall for 
quick results, but be careful to keep fire 
away and the windows open for several 
hours to get rid of the fumes.—A, L. 


Once the edge of a rug 
is turned up by children 


trip everybody 
household. To keep the edge in place, take 
& short, double-pointed tack or staple, 
‘pass one point up into but not through the 
‘rug from the bot~ 
tom, turn it and 
bring it out at 
another place, 80 
‘that the tack is 
well caught in 
the rug below 
the surface, as 
shown. Several 


same way along the curled edge and they 
fare then driven into the floor. If the 
tacks are close together, they will hold the 
most stubborn edge in place—Lunoy 
‘Wurraax, Washington, D. C. 


‘A eaxtna roof can 
often be made water 
tight by the use of com- 
mercial roofing prep- 
‘arations. These should 
tbe brushed on with a stiff bristle three | 
knot brush. The coat should be 1/32 in. | 
thick or thicker. | 

‘All. open seams or loose composition | 
shingles should first be closed with a plastic | 
roofing cement and especial care should be | 
taken to repair worn out, broken, or cor- 
roded flashings. When necessary, use 
patches of tin, galvanized iron, prepared 
felt or rubberized roofing, stuck 'on with a 
thicker layer of cement.” This should be 
lying the Gnishing coat of 
—M.L.T. 


signs of 
eracking, 
blistering, one coat only should be used, | 
unless it is desired to change the color to 
Such an extent that one coat will not be 
thick enough to conceal the old finish. 

If the old paint is blistered, all the loose 
parts should be scraped, and if itis in very 
had condition, it should be removed en- 
tirely. 

In two-coat work over old paint, thin the 
first coat with 1 pt. of pure turpentine to 
1 gal. of paint. “In repainting with one 
| coat, add 1§ pt. of turpentine to each 

gallon —J. U. 


15 
They accused him 
of cleaning his pipe 
But he pleaded not guilty; 
he had merely filled it 
with Edgeworth 
‘There is an old story about the 
youngster who rushed bi face and 


hands before going to school and none 
of his boy friends recognized him. 


‘There is another about—but as this 
‘one comes in the form of a letter, we're 
going to give it to you that way. 


1551 ortmouth Ave 


Sanaa 
eran rile ago vou were 
er aes 

Piast, 


iene) Aplon A Drown, 


‘This letter gave us a genuine sur- 
prise. Although we have often been 
assured by smokers 

that Edgeworth has 
a fragrance that 
can’t be beaten, this 
is the first. intima 
tion that smoking 
Edgeworth does 
away with cleaning 

‘your pipe. 

And of course 
we don't admit 
that it does, 

Edgeworth 
smokers may 
not find it neces- 
sary to scour 
their ppescften, 

mit any pipe 
should be cleaned now and then—for 
sentiment if for nothing else, 

It you haven't tried Edgeworth, 
write your name and address down 
on a postal and send it off to us. We 
will send you immediately generous 
Samples both of Edgeworth Plug Slice 
and Ready-Rubbed. 

For the free samples address Larus 
& Brother Company, 59 South 21st 
Street, Richmond, Va. If you will 
also add the name of the dealer to 
whom you will go if you should like 
Edgeworth, we would appreciate that 
courtesy on your part. 

‘To Retail Tobacco Merchants: Tf 
your jobber cannot supply you with 
Edgeworth, Larus & Brother Com- 
pany will gladly send you prepaid by 
parcel post a one- or two-dozen carton 
of any size of Edgeworth Plug Slice 
or Ready-Rubbed for the same price 
you would pay the jobber. 
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Compare TUNIT with 

Your Honey-Comb Coils 
for Short-Wave Work 


‘OR radio reception on 160-600 metres the Tunit is 
unexcelled. Its shielded dials, perfectly balanced, make 
the closest kind of tuning possible, without those objec~ 
tionable capacity effects common to Honey-comb coils. 


Sepa isk tad Loe es many ena? 
ee fa ack en en 2 lt ray rin 
Fon Tb eae log eral eng ed nee 
goa las Daa, kaa en a re Dare 
rs nM te hed Bele Serene 


Mort dealers sll Tunit. If yours came 
cae supply som, order from our 
‘Wie, tncloring money order for $15. 


YUP OWNER 
RADIO SERVICE 


{80 Washington Street, New York 
Whotesale Distributors 
‘Seat, 6 Cb St, New han, 78 Un 


AGENTS 529% 


Sasi 


‘Sin Fries, 81 Mion St 


Beautiful 
Queen Anne 
China Cabinet 


20c a Day 


ctf a dutinctive Disine 


Now Only 


Here's the China Cab 
Wotin Sui including Dusle Chats and Tani 
svete Walnut into: tone oth 


Get Our Low Prices 
Huy thie ad—ehech, offers full name and 
MUSA POBAY for ble FREE Book. 
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Cement with Waterproof Coating 
Forms Durable Drainboard 
KITCHEN sink drainboard that costs 


WORKSHOP 


little and will stand up under constant 
‘washing with boiling water and lye can be 
‘made of cement plaster on metal lath. The 


of wood or metal, and a sheet of metal lath 
is used toreinforce the cement plaster, This 


ply a mixture of 1 part of cement to 3, 
rifle less, parts of fine sand applied jt 

as in any building operation, in 2 or 3 co 

of from 3{ to 24 in. in thickness. A wooden 

template ean be made to aid in securing the 

contour of the “rolled” rim. 

Alter the plaster is in place, it is allowed 
| to harden for several weeks. ‘Then it is 
| covered with a waterproof compound that 

acts on the free lime in the conerete and 
| hardens the entire surface. ‘This is followed 

by a cement and masonry paint, widely 
used for covering the exterior of masonry 
walls. ‘This gives a pleasing finish and ix 
most durable. 

‘Onesuch drainboard has been in constant 


use for two years and the surface does not 
ww any sign of disintegration.—E. W, 


How to Make Your Kodak 
Look like New 


AT IME and use pay havoc with the ap- 
‘pearance af the leather covering of a 
kodak. The writer endeavored to refinish 
cone with a prepared “camera finish,” but 
found that the slightest moisture caused it 
to crock and rub off, and a touch of water 
‘would wash it off entirely. So n simple 
Process was worked out that hat proved 
Highly satisfactory. 

‘The leather is first thoroughly cleaned 
with a damp cloth, All ragged bite are cut 
‘off with a safety razor blade, and the rough 
places smoothed with very fine sandpaper. 
‘Then two thin coats of the prepared finish 
| or any good liquid shoe dressing are applied 

1d rubbed in. with a soft cotton cloth. 
‘When the finish is perfectly dry, itis gone 
over with a rag dipped in shellac. This 
‘must be done quickly and the shellae ap- 
plied in a very thin coat, but evenly. Rub 
in the shellac until it begins to get tacky 
and catches the rag. Then stop, but give it 
| another rubbing when dry. 

‘The last thing is to apply from one to 
tour coats of ordinary prepared floor wax, 
liquid or paste, rubbed in hard. An occa- 
sional new coating of wax will keep the 


| camera looking like new.—G. H, 
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Soda and Salt Solution for 
Cleaning Silverware 


‘ARNISHED silverware can be cleaned 
by dipping it in s solution of water, 
soda and salt in an aluminum pan. There | 
are several methods of procedure, but the 
simplest is to fll an aluminum pan that is 
clean and free from grease with sufficient 
boiling water to cover the silverware. In 
the water dissolve the baking soda and table 
salt in proportions of one teaspoonful of 
each to one quart of water. ‘Then immerse 
the silverware until the tarnish is removed. 


oping teaver 
Piping Ay war domoning 


Rinse the pieces in cl 
rub them dry with a soft cloth that is free 
from dust. 

‘Unless very tarnished, it is necessary 
merely to dip the silver articles in the solu- 
tion, but they must come in contact with 
the aluminum. 

‘The soda combines with the aluminum 
and in 80 doing liberates a certain amount 
of hydrogen. “This hydrogen unites with 
the sulphur that produces the tarnish and 
passes off in the form of a gas. The silver 
in the tarnish which remains after the 
sulphur passes off is redeposited, so that 
there is no chance whatever, according to 
Iver experts, of this process hurting either 
silver plated ware or sterling silver. Salt is 
necessary only when the chemical action 
does not start readily. Zine may be used in 
place of aluminum, and the same action ean 
be obtained by placing a zine plate in the 
bottom of an enamel pan. 

Silverware that has oxidization or French 
gray decoration should not be eleaned in 
this way because the chemical action will 
clean off the oxidization or French gray 
with the tarnish —E. 


Three Furniture Features 
for Next Month 


‘OR those who are interested in 
‘making and repairing furniture, the 
Home Workshop for March and April 
will contain a wealth of helpful mate- 
ial. An article telling how to make 
‘cedar chests of many varieties, another 
‘on the construction of a telephone table 
‘and stool, and a third on remodeling 
old furniture are among the big features 
for next month, 
Articles on painting furniture, also 
en making “antique” furniture, are 
scheduled for early publication. 
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Radiotrons  : 


Developed and standardized by research, 
used in practically every receiver of the 
vacuum-tube type for reception and ampli- 
fication, Radiotrons have become the very 
heart of radio. 

The mark RCA on every Radiotron 
insures durability and uniformity of 
performance. When better vacuum tubes 
can be made, RCA will make them. 
Beware of Imitations. 


Sales Office, District Office 
‘Suite 2080, 233 Broadway, N. ¥.C, 10 South La Salle Street, Chicago, ILL, 
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Try! It: in Your Own Home 


oA. bare 2 Wurlitser Saxo- "Wurlitzer Saxophone is without a 

os teat boy ege Peery Herman Fh f S's Band 
forthe tral-—you do not ie = rh mow ape of the Wins So 
Nyt ke ences Ramis (einen et 
Pera See fe etek al Caen os ee a 


Whiter Metabenctr yous aie “eheyemena een elfen 
(a playaiaple elodice afew days foment 
Any Musical Instrument 
On Trial — Easy P. 
‘Warlizer wil send you any insmment offers on ones 
ce Allteranens ta ou lowst Sirus tea everehing you peed 
eter paces "Special ‘comb racially the cou of inatument sone: 


Send for NewIl Illustrated Catalog 


The greatest musical 
ever published! Over 34 
known’ 


ith Uaapatons in colo ta 
‘Known musical instrument, ‘Ang 


COMPLETE ARMSTRONG 
| lan REGENERATIVE LONG-DISTANCE 
‘ RADIO RECEIVING SET 
“| $1520 Down—$10°° Per Month 
UNPARALLELED OFFER 


ENSITONE” Long Distance Receiving Set. Complete 


ane ready to use —1no parts to bu 
Just wwe been ‘waiting for—a complete de- 
pendable! ny yi ng Sane Radio Receiving Set, ready. 


to nd on easy terms. No shopping 
tcound er taken betercs wad ther” parteat uk opt 
Wires and you're ready to listen. 
in daylight hours you get weather, market, crop reports, stock 
quotations fasion “ats heath talks by famous physicians, 
‘by’ national authorities, 
gunes play 
by play, ot boxing matches ow by blow, bulletin of the 
Sertant ewe of tke day, hours before feo prined in the new 


Papers. 
fe the evening and fa nt the night. you and your guts st a comfort 
in your co home aad baton to tne icon of futons 


ening On Sn 
Eien a semon © sted conor the cce rice oe 
STE sles macy put ard loin ip fem oe vitae bee 
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EASY PAYMENTS 


AsThorouhly Reine St, manatcrazes 


LALIT Sal peng 
{Complete ae! im a Randaomne ‘cm tube, A and B batteries, head set. antenna, 

fnglators and ground 

"Everything you need Wi full directions, so you can et it up and beg Tatening at once 


cual ip ny come could bay a $178.00, yet our price 
re ea ee a 


on a 
fine to ty You are buying from repotable 


Mustrted Secular gives fl particulars. Ft out coupon, attach check o money erder 


HAROLD R. WAKEM & CO. 


836 W. Washington Blvd., CHICAGO, ILL. 


I 
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in ceiving, but 
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(Eittng a sort of radio club to help. m 
‘parece 


Groveton, Texas, Onober 16th, 1922, 
Cone you wil find pont ofce od 
fer eye ay Fado aN 
pond 


‘Yours try, 
Wiltin Bureh. 


Jotaaton City, 
Harold R. Wakem & Cou 
Chisago 


Sed $10.00 money eeder 
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1 hear the real Caruso—to hear all the 


together 
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only because 


‘When you play V 
and only on the V 
s exactly as they the 
heir own w 
Any Victor dealer w 
you wish to hear, Victrolas S) 
New Victor Records demonstrated at all d 
on the Ist of each month. 


Victor Talking Machine Co. 
Camden, N. J. 


Popular Science Monthly 


BUNGALOW FOLKS 


mostly know (and the rest are 
learning fast) that there really is 
only one wood for Bungalows: 
and that is “Cypress, of course.” 
Write for Volume 5, Cypress 
Pocket Library—very complete | 
general treatises by well-known 
architects, covering all the 
puzzling questions on Bungalow 
building, from designs to furnish- 
ing—sent promptly with our 
compliments upon your request. 


CONTENTS 


AERONAUTICS Pee 


The less you have to spend in 
building, the more important it 
is that you secure the longest 
possible life for your investment. 
The more you spend the more 
important it is that your money 
shall represent a definite and 
permanent investment, and not 
have to be spent cj: again in 
exasperating repairs Cypress is 
“the one best buy” if the entire 
wood market for thoge who care 
what they get for sir lumber 
money. Because @Masts and lasts 
and lasts and lasficwad LASTS. 


te < 


Write for VOL. 5 TODAY. Now is the best time. 


{Let our "ALL AROUND HELPS DEPARTMENT 


Southern Cypress Manufacturers’ Association 
131 esa Bsk Ser, New Oy, J Med Rl Bk Ble acre, Ps 


INSIST ON TRADE. oe BER DEALER'S. 
Wie HASNT TT a 


cm Funing Comy 
25 Wont TOR at ae PRE ork Chey 
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How I Improved My Memory 
In One Evening 


The Amazing Experience of Victor Jones 


1 Mr. Addison 


try 


F course I place you 
wo Seite,” 

“it remeber. correcthy—and 

1 do ramembercorcity"-ir. rough, the 


Jumberman, introduced me va: you at’ the 
Tuncheon of the Seattle Ratary Club three 
years ago in. M: is a i 


eed ‘hat 


‘And how 


haven’ 


vy TH 
id eves on yor 3 
ay, ow the gran basin 
‘did ‘that- amalgamation work out ? 
The assurance of this speaker—ia the 
crowded corridor of the Hotel MeAlpin— 
‘and look at hin, 
Ts ot my usual habit 
mn hotel lobby” 


“He fe David Ml. 


In the fret of 


Pap 
even ample lesoay which 1 have prepared 
for home study, 1 


‘you the basie prin- 


When 1 tackled 
1 was the most surprised man i 
states to find that I had learned. in, about 
‘one hour—how to remember a list of one 


ov 1 can cll up like» Sas of Hight 
sont any Tact 1 want ight at th et 
feed it most: T wsed to think a 

Imemory. belonged only to. the 
fenits. Now face that every 
{hae Kind of a memoryit he o 
to make it work 


2 wonderful thing, after 
groping around in the dark for x0 many’ years 
{o be able to switch the big searchlight on 
Your mind and me instantly everything. yout 
fant to remember. 

"This Roth course will do wonders in your 


ince we tookit upy seanyone in 


Roth, the most famous 
‘memory expert the 
ted) States,” said 


t 
my" Triend Kennedy, 


Bi 
itout. . 
baat rete 
nce 
Jong. line of } 


find when fe came 
{ten "Nk, Roth ake, 
waht are Souk 
inital Me Jones an 
our busiiess com 
ection up ehne 
umber? Why h 
fake this, {learned 
Inter, when he picked 
fom the cron the sixty men he had) eet 
{tea hours before nd cifed ‘each, hyn 
‘without an 


Tor goord measure 


won't tell you all the other smasing 


things this man did except to, tell how he 
led ack, without minute's hestatio 
i lists of numbers, bank clearings 


ot numbers, 
che the questa pas 


Ki ineanit 


When Xm Mr, Roth—which you may be 


sure I did the first chance | got—he rather 
bowled me over by siving, in his quiet, 
mt way 


remembering anything 1 want 

‘whether it 

something F have 
yon tan otis 

{quickly to-do exactly the same things which 


e ts Nir. Roth, 
really Poor memory. On meting a tant 
woul! fowe his name in thirty secon, whi 
now th ably 10,000 men and 
iwomen in the United Seates, many of when 
Thave met but once, whose names lean call, 
ingeantiy on meeting them” 

"That is all ight for you, Mr. Roth, 


“Mr Jones,” he replied, * 
the secret of a good memcry in one evening. 


can teach you 


“Of Course | Place You! Mr. Addison Sims of Seattle’ 


hundred 0 1 could call chean off 
forward and I 
That fiat lewoe 
other sx 
tis letter from Terence J BuleManus, 
of the firm of Olcott, Bonynse 
Ent “Attorneys and Count 
‘and one of the 
New York: 


teat lawyers hi 


Femember any figures 
Telephone numbers came 10.mind i 


‘Now I'am 
and “easy as an old show” when I get om im 
fee at the club, or at a tanqucts or in a 
usiness meeting, or in any socal gathering. 

Perhaps the moxt enjoyable part of it ail 
istharT have becomes good conversationalist 
"yn | sacl to be silent a8 3 spine when 1 

‘crow of peopie who knew 1 


s 


Hornet, Sait 
Division "Manager ofthe 


Send No Money 


he Independent Corroration, 1 
ex write = Ketter andthe commpiewe evurer ‘ill be 

lav atone Ay" ae pot 
hexane wn Be 
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my ie fall pane 
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PERE EXAMINATION COLPON 
Independent Corporation 


Publishers of the Independent Weekly 
Dept. K-23, 119 West dich Street, New York 
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BE A CERTIFICATED 
ELECTRICIAN 


WILL TRAIN YOU AT HOME 


Prepare NOW, and be ready in a few months to earn your 


$60 to $150 A WEEK 


‘The country needs thousands of trained, Certified Electricians to fill 
good positions—and at big pay. It’s all a matter of knowing how, and I will 
teach you by up-to-date, modern instruction. You ean learn at home, without 
interfering with your regular work, by my highly successful method of Home 
Instruction in Practical Electricity. 


A Real Position Like This—for YOU 


Send for this Book— 


My book, “HOW TO BECOME AN EXPERT ELECTRICIAN,” 
hhas started thousands of young men on the way to splendid success, A new 
edition of this has just. been printed, I want every young man interested in 
Electricity to have a copy, and send you one, ABSOLUTELY FREE AND 
PREPAID, Write me today. 


How I Train My Students 

As Chief Engineer of the Chicago Engineéring Works I know exactly the 
kind of training a man needs to enable him to get and hold good positions, and 
tocar big pay. I have trained hundreds of'men who are holding splendid 

etetzeal bee - ee 
ve aa ents personal attention and a complete and thorough taining. 
I give Min » SPLENDID ELECTRICAL OUTEIT FREE, and much of the tating a dons 
byfactial work, “When my students gradute and reeivp thei ertieats they are fey’ for 

i'poniion:” Dut still ores at any tine yourrish youtcn cous to our eplensdly equ 


04 lralned sind lowat pre the Lg pape ft bth tralnog that you need, nd T 
train you in a few months. “Are you smbltious to make a Teal alects—then send ‘me 
the coupon — today. " 
Electrical Outfit%ree 
‘To every student who answers this ad Lim. givine splendid Eletrcal Out of stand- 
ard sian  Llvetrical “Tools, Instruments, Materials, ete, absolutely free. Furthermore, to 
very Blctrical Student I'given truly valuable supe tht I cannot caplan bere. 
Free Employment Service 
ing requests from employers to snd them trained Electrical 
men. “Lome oy sista Iseceure pod peatioas, 1 hop in owth with ts fot 
ear, beg td advising them in Svery posible way. 
Write Now—Don’t Delay 
Delay never got you anything. Action is what count. Got started — 
and get started aow. Write me, of send Yoo the coupon, right NOW. 
L.L. COOKE, Chief Engineer 
CHICAGO ENGINEERING WORKS 
Derr. 28 


441 Cass Street : : ¢ + : CHICAGO 
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Wine Your Bathrobe and Keep Wall ” 
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New Oliver Typewriters 
At About Half Price 


Latest Model 


Number Nine 


Save $43 


By This New Plan—Be Your Own Salesman 

The Guarantee of a $2,000,000 Concern 
1 
1 
1 
1 
1 
H 
1 
1 
1 
a 


That This $57 Typewriter Was $100 


During the war we, learned that it was, unnecessary to have great numbers, of 
, throughout the country. We were a 
ds. 


ling salesmen 
ue 


The $100 Model " which reveals the inside 

The Oliver Nine is the finest, the costliest, the most pefore divulged—all about pri 
successful model we ever built. If any typewriter is s, etc, All the follies of $100 
worth $109, it is this handsome machine, the greatest exposed.’ Readers are astounded. 
Oliver triumph. 


er world—old 1 


Mail the coupon now. You will be surprised. 
This ook tells everything. V 
A i 


Over 800,000 have been sold. T 
commercial machine used by the U 
poration, the Standart Oil Company, the Nati 
City Bank of New York, Mont 

the Pennsylvania Railroad, an 
Any operator can use the Oliver. 


hit we send our 
c. After reading 


ery Ward & Co., 
‘a host of others, 


The Oliver Typewriter Company «0: 
1103 Oliver Typewriter Bldg., Chicago, Il. 


Free Trial; No Money Down 


Here is our plan: We ship an Oliver Ni 
for fiye days free trial, No money down—no C.0.D. 
Use it in your office or at home. Try it 


per month, 
e even refund the 


on to buy. Superiority and economy 
alone must convince you 


Amazing Facts 


We have just published a startling book, entitled 
“The High Cost of Typewriters—The Reason and 


Get Int, hie paying protein, and ave potions openet t,o 


$25 to $100 a Week—or More 


[a ssares an eed 


Come to Chicago “Tech” or 


TRAIN AT nour 


en "Teh 


Drawing Outfit 
(No Extra Charge) 


Aeronautics 


Practical Training Under Practical Men 
No Time Put In On Needless Studies 


‘wil give you the bind 


‘CHICAGO TECHNICAL COLLEGE 
BI Chicage “Tech” Building, Chicago 
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Shave a New Way 


—Easier, Quicker, Pleasanter 
Then Compare It With the Old Way 


Facts such as these convince the home shaver that harsh, slow ways are no longer necessary. 
Shavaid, the new, soothing beard-softener, replaces annoying and harmful operations, 
To learn its merit, send for a Free Trial Tube. 


saves time, gives new delight. 


ERE is a new satisf 
ng way to gain a com: 
fort shave. A way now 
being adopted by men the 
nation over. 

This welcome offering is 
Shavaid, It is a scientific 
preparation, perfected after 
countless experiments and 
tests 

It’ revolutionizes home 
shaving. It turns an irksome 
task into a refreshing pleas- 
ure, Once you try it you 
will never give it up. 


It Saves All This 


Shavaid saves hot water 
applications. It saves rub- 
bing the lather in. It saves 
waiting for the beard to soften 
Tt saves doctoring an irritated 
skin with lotion afterwards. 
k. shave, 
easy shave, a luxury - 
It avoids ‘discomforts in a 
close shave. It does 
methods never could do at all. 


Tf all this is so, you wantit. You will never shave 
without it. No man abuses his face willingly. 


Old vs. New 


before applying lather. 
ing effect. 


tly what old shaving 


Simply coat the dry beard thinly with Shavaid, 
Note the cooling, sooth- 


jote how the lather remains moist and creamy. 


Shavaid 


Softens the beard instantly 
—apply to dry face before 
the lather. 
Saves time and trouble 
—no hot water, no “rubbing 
in” of the lather. 
Protects the face 


in remains firm and 
smooth. 


Removes the razor “pull” 


harsh ways age the skin 
prematurely. 


Replaces after-lotions 
—Shavaidisa cooling, sooth- 
ing balm. 


Tube. 
vincing test. 


This way is quicker. Yet 
it protects the skin. Harsh 
treatments bring wrinkles too 
soon. 

Hot water applications 
make the face tender and 
bring the blood to the surface. 
‘That causes abrasions. 

With Shavaid, you can ob- 
tain a close shave without ir- 


ritation. ‘The Shavaid way 
keeps the skin firm and 
smooth. 


The razor glides over easily. 

And best of all, no lotions 
are necessary afterwards, for 
Shavaid is in i 
soothing, healing emollient. 
Its daily use keeps the cuticle 
in condition. 


See If You Agree 


We realize in_ introducing 


hasten its use by as many 
So we offer here, via coupon, 
It contains sufficient Shavaid for a con- 


such an innovation that the 
quickest way for it to. win 
its rightful popularity, is to 
men as possible, 

a Free Trial 


After using this Trial Tube, and agreeing that 
you do not want to be without it, you can then 


buy Shavaid 


tube. 


from 


your druggist at soc. a 


If your dealer cannot supply Shavaid we will 


be pleased to furnish it dir 


ct. 


Br | 
1 a 5 
e a Free Trial Tuba 
Shavaid =: 
At Druggists—50c. a Tube aes 
BAUER & BLACK, Chicago, New York, Toronto = | $4441 0000000 cess eeees 
Surgical Dressings and Allied Products + cay sis, 
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No matt. 
increase it. 


ee Proof That I Can 
Raise Your Pay 


how much you are earning now, I can show you how to 
I have even taken failures and shown them how 


to make $100—$200, and in one case as high as $2,000 weekly. 
Iam willing to prove this entirely at my risk and expense. 


ing ahead—you and I. My 
ame is Pelton. Lots of people 
call ‘The Man Who Makes 
Men Rich.” I don't deny it. 1 
doneit for thousands of people—fifted 
them up from poverty to riches. 
I'm no genius—far from it, 


s have a little chat about get- 


Tm 


just a plain, everyday, unassuming 
sort of man. 


T know what poverty 


G 
But to-day all is different. Tha 
money and all the things that money 


will buy. am rich also in the things 
that money won't buy—health, hap- 

ess and friendship. Few people 
have more of the blessings of the 
world than I. 


TT was a simple thing that jumped 
up from poverty to riches. 

‘ve said, I'm no genius. But I had 
the good fortune to know a genius 
‘One day this man told me a “secret. 
It had to do with getting ahead and 
growing rich. He had used it himself 
with remarkable results. He said 
that every wealthy man knew this 
“secret,""—that is why he was rich. 


As 


Tused the “secret.” Te surely had 
a good test. At that time Twas flat 
broke. Worse than that, for 1 was 


several thousand dollars in the hole 
Thad about given up hope when I put 
the ‘'secret™ to work. 


At first 1 couldn't believe my sud- 
den change in fortune. Money 
actually flowed in on me. Twas 


thrilled with a new sense of power. 
‘Things I couldn't do before became as 
easy for me to do as opening a door. 
My business boomed and continued to 
leap ahead at a rate that startled me. 
Prosperity became my partner. 
that day I've never known what it is 
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to want for money, friendship, happi- 
ness, health or any’of the good. things 
of 


That “secret” surely made me rich 
in every sense of the word 


Y sudden rise to riches naturally 
prised others. One by on 
people came to me and asked me how 
Ididit. [told them, And it worked 
for them as well as it did for me. 


‘Some of the things this “secret” has 
done for people are 1 
would hardly believe the hadn't 
seen them with my own e Add- 


ing ten, twenty, thirty or forty dollars 
‘a week to a man’s income is a mere 
nothin at's merely playing at 
it. “Tmrone case 1 took a rank failure 
and in a few weeks had him earning as 
high as $2,000.00 a week. Listen to 
this 

A young m: 
article for whic 
ide demand, 
puttered round! 
king out a living 
man is worth $200,000. 
ing a $25,000 home—and paying cash 
for it, He has three automobiles, 
His children go to_private schools 
He goes hunting, fishing, traveling 
whenever the mood strikes him. — His 
Income is over a thousand doilars a 
week. 

ina little town in New York lives a 
man who two years ago was pitied by 
who knew him. From the time he 
was 14 he had worked. and slaved: 
and at sixty he was looked upon as a 
fe.” Without work—in debt to 
his charitable friends, with an invalid 
son tosupport, the outlook was pitchy 
black. 

‘Then h 


n in the East ha 

here was a nation 
twelve years he 
with it, barely 
Today this young 
He is build- 


earned the “secret.” In 
she was in business for 
himself, In three months his plant 
was working night and day to fill 
During 1916 the profits were 
During 1917 the profits ran 

And this genial 64 
year-young man in enjoying the pleas- 
lures and comforts he little dreamed 
would ever be his, 


orders. 
$20,000. 


COULD tell you thousands of 

similar insta But there's 
no need to do this, as I'm willing 
to tell you the "secret” itself 
‘Then you can put it to work 
and see what it will do for 


Tdon’t claim T ean make you 
rich over night. Maybe [ can 
—miaybe L can’t. Some- 
times T have failures 
everyone has. But I do 
claim that T can help 90 
out of every 100 people if 
they will let n 
The only point of it all, 
my friend, is that you are 
using only about one- 
tenth of that wonderful 


brain of yours. | That's 
why you haven't won 
greater success, Throw 
the unused  nine-tenths 


of your brain into action and you'll 
be amazed at the almost instan- 
taneous results. 

‘The Will is the motive power of the 
brain. Without a highly trained, in- 
flexibie will, a man has about as much 
chance of attaining success in life as a 

Iway engine has of crossing the 
continent without steam. The big- 
gest ideas have no value without will- 
power to “put them over.” Yet the 
will, although heretofore entirely neg- 


sada een ay 


Werth $15,000 and More 
=e 


lected, can be trai 
power like th 
by the very 


yethod—intelligent 


“Tf you held your arm in a sling for 
two years, it would become powerle 


tolifta feather from lack of use. The 
same is true of the Will—it becor 
useless from lack of practice. Be 
on’t use our Wills—because 
mstance— 


Wh 


¥ 
$8.30 0r emai 


Name. 


1 
1 
1 
1 
1 
1 
1 


Aree. 


PELTON PUBLISHING COMPANY 


Develop your 
money will flow in on you. Rich 
opportunities will open up for yo 
Driving energy you never dreamed 
you had will manifest itself. You 
will thrill with a new power—a power 
that nothing can resist. You'll have 
an influence over people that you 
never thought possible. Success 
whatever form you want it—wi 
come as easy as failure came bef 
‘And those are only a few of the things 
the "will do for you, The 
"secret fully explained in, the 
wonderful book “Power of Will.” 


How You Can Prove T! 
My, Expense 


at 


penny. 
Send no. money—no, not a cont, Merely 
iny return 


Apply some of 
doen't show you h 
Tee thous ot oxhera~mal the 
You will be out nothing 
But if you do not feel th 
WILL? wil do for you what ith 
‘quarter of sulion othersif ¥ 
next greatest b 
nd mye only $3.50 andy 


thin ofler by, I'l be out ont 
na three-and-a halt dollat 


fale. "Hut youyou may easily be out the 
Siference Deeween what you're tang Mow 
ml an income avveral timen am great. 50 


PELTON PUBLISHING CO. 


UF Wilcox Block, Meriden, Conn. 


14F Wilcox Block, Meriden, Conn. 


say send me™Power of Will" at your rok. Tagree to emit 


be book to you in five days. 
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Drawing Outfit 
Drawing Table 


Complete Set of 
Drawing Instruments 
and Drawing Table 


Yes, I will give you this complete 
drawing outfit absolutely free. The 
{instruments are. in a. handsome high 
an, plush lined folding case. They 
draftsman's ‘working. in- 
inaanie: Besides I will give you 
gisolutely free, 2 20x 25 inch drawing 
Sapply of drawtng poset te fanless French, 
xtre,pecllyertocry thumb tach te 


Delivered at Once 


The drawing table is the “Chief's Own” adjustable 
folding Drawing Table, samme as weed and needed by first clase drafts 
en, The colts Gut an tate are delivered (0 You at ons, 

‘You have them to work with from the very 


Bea Draftsman 
Draw $25022 to $30022 Per Month 


‘There is an urgent demand for skilled Seatinonen: SO 


ies 
ap iesing calls every day for men to fill positions 100% 
ho! per month, Work w light pleasent and proeabie = 


Chief Draftsman kof tats 


Pay as You Wish Seizes 


Joptbeworking out rv you atin gt once. charge ae Secs 
ried deafsmnane You Can bay the small Cost ex was You De 


Send yoo see - <a, Big 
New. Book = 
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6,320 Burlingtons in 
the U.S. Navy | 


8,320 Burlingtons have been sold to the men ina the U. 8, battleships. 


Practically every vessel in the U.S. Navy has many ‘watches aboard. Some have over 100 
Batingons. The victory ofthe Burlington among the men ia the 8 ry ects etnats wens 
A We bes 5 be ide of arty sal i esc pa man-of-war. ‘The constant 
ths extreme eat in the alle tome dhe ca alt ae i ge of cae gm he Ac te 
‘opi he mow eer es on ‘Swatch. "If a watch will stand up and give active service abuard 
twill stand up anywheree 


| 
e 1 -Jewel $50 — 
Burlington AMonth = | 


yet you, may gota 21-jewel Burlington for, only $3.50 a month, | Truly it i the, master 
seat aT ons ate Somat Silane to the sed, temper, ochronism and postions, Fit 
I TDetecnry ne gol wel cise wpetsnd for 25 yous, “AI ot ewst aes are yous to choos fom, Yeu” 
bay only rock-bottom price=-yes, "bed rock etna pete lem ple tc i Bangs sa 


See It First! SerRe sees 


| Write for Booklet! eT ; 
| Raa ween oven abet Burlington Watch Cop Dept 388 


Tet fend me (witht blqnion and ‘your 
fee ook om watches wih fl clan of your exh 
$5.50.a snout offer on the Burlington Watch, 


rors | 
Joules w choose: The bokeh bee Marcy eat 
Jour tame and address on the coupon. 

{ 


Burlington Watch Company, 
1 Ganadian Offers 338 Pos Aves Watoves Mans Tee 
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Salesmen Top Them Al 
In Waking Money! 


Do You Want fo Get Married? Do You Want to 
Own an Ai ‘2 Hom Ye 
fant ant 


Read What 


NATIONAL SALESMEN’S 
TRAINING ASSOCIATION 


Dept 16 
Seach Chicago, Illinois, U.S. A. 


eyctecar 
TEndenitot 


WessTERs NEW 
INTERNATIONAL 
DICTIONARY 


— “The Supreme Authority” 


Min eases 
is profndon 


men. The work is fascinating snd 


The Pay!s Big! 
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DOYOULIKETO DKAW? 


Cartoonlate are wall paid 


| 
| March, 1920 


you never hada cl Earel 


“Four years ago you and I worked at the same bench, We were both discon- 
tented. Remember the noon we saw the International Correspondence Schools’ 
advertisement? That woke me up. | realized that to get ahead I needed special 
training, and I decided to let the I.C. S. help me. When I marked the coupon 
Tasked you to sign with me. You said, ‘Aw, forget it!” 


“T made the most of my opportunity and have been climbing ever since. 
You had the same chance I had, but you turned picsiher Ney Jim, you can’t 
expect more money until you've trained your- 
self to handle bigger work.” 


‘There are lots of “Jims” in the world—in stores, fac- 
tories, offices, everywhere. Are you one of them? Wake 
up! Every time you see an I. C. S. coupon your chance 
is staring you in the face. Don't turn it down. 


Right now over one hundred thousand men are pre- 
paring themselves for bigger jobs and better pay through 
1.C.S. courses. 


You can join them and get in line for promotion. 
Mark and mail this coupon, and find out how. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7666, Scranton, Pa. 
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Learn in 5 
Evenings 


History «World 


AT _A BARGAIN 


KING INSTITUTE, Ine. 


154, Fase 224 Street, New York, N.Y. 
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World RenounedLibertyMotor 


and other Famous Aviation Engines ||| 


Pe ror ieee Alii Stacie ts | 


A Personal OME TO THE SWEENEY SCHOOL OF 
Message Auto, Tractor and Aviation Mechanics 

if you really wish to be a trained Expert and 

to work on the most modern machinery 


struction of experts, 

Talend Vy and brain togother 

ii overhead cam ah 
ry 


al Experience” 
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2 AZ ee 
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Did it ever occur to you that all salaries are paid on a C. O. D, basis 
cash on delivery? It is the only plan on which salaries can be figured, 
otherwise business would be very uncertain. 

A man who is only worth $25 a week cannot expect more until he can 
deliver more. The man who can deliver service worth $75 or $100 a 
week to the boss expects it—and gets it. 

To the fellow who has never stopped to think the matter over it must seem that 
the men who draw big pay are either “lucky” or have a “pull.” | Nothing is 
further from the truth, for “luck” and “pull” cut no ice on any payroll 


‘The amount on your pay check represents in cold figures just how much you are 
worth on the market—how much you know and how much you can deliver. 


The men who are at the top of the payroll are there because they fitted them. 
selves to deliver the service they are drawing big pay for. This is all you 
have to do to increase your pay. 


RAISE YOUR micas Sched of Corespondence 
OWN PAY 


‘You can raise your own pay by in- 
creasing your delivery of service. 
You can easily do it—just as thou- 
sands of American School students 
have done— by devoting a part of your 
spare time to practical training. One 
hour after supper each night will 

Employers won't show workers how to deliver more—but they are wiling to and 

do pay real money to those who Know how to deliver a maxinrum of service. 
We know we can increase your delivery and are wiling to guarantee our sere- 
we will refund your money in fal Take ten lessons be- 


ice to satiafy you 0 
fore deciding whether you wish to Continue. You risk nothing, 0 let us Koow 
in the Coupon in which fine you want to deliver more —and earn more. i. 
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THE BUSINESS VALUES 
OF PELMANISM-by George Creel 


|ELMANISM is able to guaran 
tee advancement and increased 
incomes for the very’simplereason 
that it gives workers the qualities 
that employers are hoping for and 
searching for. Salary is no longer the 
determining consideration: the main 


One of the count 
utives speaking reces 
made this statement: 

“For, every efficent man or woman, 
there afe ninety-nine inefficients,  Stem~ 
‘ographers who listen with one ear only 
sceretaries who can’t remember, clerks 
who keep their eyes on the clack, depart= 

h make de 


s greatest exec 
tly to the writers 


terly lacking in initiative and originality 
nearly al of them a wool-gathering lot 
without ability to concentrate om any= 


thing but quitting time, — Not one 
hundred. with any real interest in the 
work beyond doing as little as they eat 


for the money they get.” 

‘The same complaint comes from 

the trades and professions, Careless 
ines, and indifference 


earch 
deliver the 


The Master Words of 
Modern Life 
r 


1 Personality 
ity! Th vl 


preciely these 
Nelops, strengthens, and. 
in for dapton, esting 

fou are strong, "wherein ¥ 
sweaty and, even ay ie ads to atreng 
Tes fe correct weaknes 
‘employer makes mis 
cfc i will 
onvincel that Nis 


take 
so 
employees do. not wunt to 
fand to have real incerest in all 
‘This ia true in very few eases, 

‘of 


ling places of power and distinction, 
find all of them want to eara more money 
The trouble i that they express themselves 
daydreams and not in action, 


‘When analyzed, this ie sen to be a mis 
x How can they listen 


fortune, 
‘when they have nev 
ow How ean th 
‘hati, when our educa ona 
best tum pupils into parrotsand have them 
Sitar tty ybave par 
jose and hold tae, when our ie ignores the 
fecdamenta truth that the human mind has 
to be exercise in order to be fl and stay 
fo An a matter of fact, the majority 
rere ate doomed to-dav’creanme because 


‘GEORGE CREEL 


Pelmanism Trains the Mind 


MANISM does the simple, obvious 
ing Fin ofall i techn eaten 

Very few people really know t 
ine they ate thie or that 


‘wn ignorance, Inthe second place, Pema 
fem eran the m feccatinaty, 
muetiog is ew ew tet 
nat the end, theres perfect balunc, fall 
power, and an aang endurance 
Avother great mistake, and one made 
rally is the assumption that business 
purely bekantca proce. 
very ha a general, well 
rounded. feliel that business ‘Calls for" the 
ford qualities, not the ne coca that 1.3 
thing route, nat drama of Spat. 


oa as interesting as it is 
‘operations make stealy and imperative de- 
mands upon every mental quality. Not a day 
tues that ite generals, captain, an et. 
porals are not ‘called "upon to bring ‘the 
functions of the mind into instant operation 
at high peesure. Routine efficiency is not 
enough, 


‘The cal is for the quick, leaping brain that 
is able to create Ideas, to find. feesh view 
Points, to make decisions as lical as they 
raf and to manlactore opportune, 
innead ot for them. - Imagination, 
‘courage ‘and rescuree(ulness are as much 


tangible assets a stocks and bo ; 
few today ie ot a church social, bat a 
‘tle. 


Pelmanism Develops Business 
Power 


USINESS is the Great American Ro- 
‘mance. Tei business that has harnessed 
the stveam, tunneled the mountain and 

the rives, turned deserts iato orchards, and 

made the United States she world power ia 

‘one hundred and forty-three years. Tt call 

for the Best and it deseroes the best. Its this 

fet that Peimaninm develops, trains, and 


‘The faule in each case ig an incompletely 
developed mind, a mind which has been de 
‘eloped on one side but not on the other, 

‘The Pelmanist finds no difficulty in assim 
dating detail and he rises supreme when big 
issues confront him. ‘His training gives him 
the balanced mind, the alert mind the mind 
that isreceptive and responsive, "And that i 
Jost the type of mind which achieves success 

falimost miraculous eise while other men 
lag behind, puzzled, confused, and inert. 


Go Forward or Go Back 


IE appeal of Pelmaniam is neither nar 
ow nor specialized. The beginner will 
find the secret of promotion tn it, The 

will get fromeit new 


Vision, decision, and! imagination, 
permits no stand stilt, "Those who do not fo 
Forward commence to drop back. 

This, great course comes at a great time, 
Never before in the history of American busi 
bese were such chances open to intelligent 
ambition, Old Barriers are down, the gates 
ff sucres swing wide, and the ranks of the 
Eountry’s workers are being combed for the 


Sine nor 
. (Signed) Gronoe Cxnm, 


Make Yourself That 
“Right Sort”! 


‘AKE yoursell a Pelmanist, Do for 
‘oursell what 4oo,ooo other men and 
romen ave done—pat "yours in 

44 mental position not alone to gran oppor: 

tunity when It comes, but to make eppore 

tunity come to you. 

Pelmanisen is neither an experiment nor a 
theory, Tt has stood the test of twenty’ years 
students are in every country in the work 

Its benefits are attested by hundreds of thou 

Sinds of men and. women in all walks. and 

‘snditions of lite. 


Pelmaniso is taught entirely by corre. 
dence, ‘There are twelve lewons’-twelye 


‘Gray Hooks.” "The course can be 
ted in three to twelve months, de= 
entirely upon the amount of 


licwoted to study 
‘nab the studen 


Hal an 
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free, 


Fill out and mail 
a 


‘procrastinate decide to do a thing and then 


do it—nore, not later 
ite at Americ, 
Aventis, New York 


Waite to Pelman Ine 
Suite 5325, 505 Fifth, 


ae ee a 
1 germane eR 
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A Flying-Boat that Sheds Its Wings 


Changing from bird to fish if compelled to alight at sea 


HEN you fly to New York from passing tramp steamer found it diffi- Curtiss and Mr. Gilmore could rid a 

England across the Atlantic cult to reach him? To be sure, his flying-boat of its useless wings, 

‘ocean, everything depends on was a land machine—doomed if ever _In the first place, there is a very 
the engines." So long as they run you it was compelled to alight on the staunch, seaworthy hull, provided with 


kim the clouds in safety. If they heaving billows. bulleheads and water-tight compart 
stop, down you must glide to the sea, The transatlantic airplane of the ments, In that hull an engine is 
Motion is the secret of an airplane future will probably be a flying-bout. mounted which drives aerial Fropel- 
flight—inceasant motion, If its engines fail, it will alight on the  lers; there is also an auxiliary engine, 


Do you remember Hawker's mishap? surface of the water and-float. ‘The which drives a water propeller. 
Do you remember how nearly he lost wings will then become a handicap, The wing structure to be shed con- 
his life in a heavy sea, because a particularly ina storm. A sailing ship sists of a triplane, secured to the back 
ina storm scuds along, of the hull by means of a saddle, Full 
either close reefed a lever and the saddle is relecred £0 
or under bare poles. that the wings and outrigged tail 
’ The enormous expanse (supported from the wing cell only) 
of wing of a flying-boat slides back on rails from the stern cf 
as it floats may imperil the boat, 

SW! thepassengers. Whynot The wings 


to be shed with the 


“SZ ——shed them altogether? aid of the aerial propellers. But + 
So Thatisthesolution pro- pose the engine is dead? The wirgs 
raPoe posed by Mr. Glenn H. can nevertheless slide back becaure cf 
Curtiss and one of his the inclination of the trackway and 
Ad one engineers, Mr. William the propulsive effort derived through 
‘GY sneer L. Gilmore. the water propeller. The wind liter- 


Examine the accom- ally blows the entire wing structure 
plot i the rar coceit diaconnects panying drawings and away when it is released, leaving the 
aaa ek pasion above Cet end Se pat ye you will see how Mr. boat free to ride the storm, 
intety: “the observer forward tnfastens the holding. bolts 
im the wind from the propeliers blows the wings overboard 


Mining Coal from 


N the anthracite coal regions 
of Pennsylvania, a great deal 
of fine coal from the culm banks 
{is washed down the streams at 
times of flood, forming exten- 
sive beds of ‘coal. This fine 
coal ean, with modern methods 
of combustion, be used very 
satisfactorily in steam plants. 
Along the Susquehanna River 
coal fleets are very much in evi- 
dence; long flat boats with stern 
for navigating the shal- 
raters, mov 
and coal-boats. 
fas shown in the illustration 
the right, is equipped with a 
horizontal engine and boiler which 
drives a rotary pump that sucks 
the coal up from the bottom of the 
river, 

The coul is discharged against a 
sereen through which the water and 
most of the sand passes, and is then 
Aropped into a coal-boat tied along- 
side. The engine also drives a wind- 
Tass at the bow of the dredge, which 
slowly winds up the long anchor rope 
80 as to drag the head of the suction 
pipe slowly over the bed of coal. 

When the coal-boat is taken to 
shore, it is unloaded by a ehain-and- 
bucket elevator with a feeder at the 
lower end. This feeder sweeps up 
the coal across practically the whole 
width of the boat, so that very little 
fs left to be cleaned up by hand, 
‘The machine will unload the coal at 
the rate of a ton a minute. 

‘The elevator delivers the coal to 
an overhead steel storage bin from 
which it is fed to a belt conveyer 
running over to shore, 


the Bottom of a River 


This dredge sucks up coal trom the bottom of the river: 
then the coal is thrown through a screen cn to a coal-hoat 


| 
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A Hook that Holds the 
Solder-Pot Securely 


OOK out!" shouted one of the 

linemen who were occupied 
with a soldering job. The next 
moment the solder-pot upset, and 
the man who was holding it’ nar- 
rowly escaped a bad burn. 

William Nieswinter, a foreman 
in the employ of the Common- 
wealth Edison Company of Chi- 
cago, saw this incident happen so 
often thet he devised the safety 
pot-hook shown in the picture. 
The hook part is made in the 
form of a spiral. ‘The weight 
of the pot carries the bale to the 
bottom turn, and once there it, 
cannot 
possibly SR? 
slip off. Tt" 
makes one 
and a half | 
turns in 
descend- 
ing the 
spiral, 

The in- 
vention 
wona prize, 


to “prevent. burns 
rom’ overturned solder-pots 


The New Iron Bucket 


HICH is the most efficient way 
of getting molten iron from 
the furnace into molds? Many ways, 
have been tried, but few survive. 
One of the chosen few is illustrated at 
the left. A small part of the bottom 
of the furnace drops out and the iron 
pours into a large bucket berieath it. 
‘The bucket is mounted on a shaft 
that ean be made to revolve; thus the 
bucket is easily tilted. A small 
bucket is placed in front of the large 
‘one and the iron is poured from the 
large to the small. ‘The men carry 
away the small bucket, fill the molds 
from it, and by the time they get 
back the large bucket is full again. 
Two men are thus able to fill the 
molds rapidly and the process is 
continuous. 
In most furnaces, when the bucket 


is full the flow must be turned off 
until another empty bucket is placed 
under the spout. 
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Advertisements on a Water-Wheel 


HE water-wheel has gone into the advertising business 

and finds the work much easier than furnishing pow- 
er to machinery. Advertisements are painted on both sides 
of each blade. ‘The wheel turns over—propelied by the 
current of the river—and the wet advertisements shimmer 
forth in turn, so that all who pass may read. 

Four posts are driven into the river-bed, and the water- 
wheel is mounted on and above them so that the tips of 
the blades dip into the water. If the current of the river 

, is swift, 
mt 


a friction 


brake is used to con- 
trol the speed of the 
wheel. 


Advertisement. 
fre. painted | on 
both sides of ‘the 
four tin blades of 
this waterwheel, 
‘which attracts considerable 
fttention from passers-by 


Wire Your Bathrobe and Keep Well 


“T's cold!” you chatter as you come home worn out 

from a hard day’s work. What you need is invigorating 
treatment, and you may easily obtain it by putting on an 
lectrically heated bathrobe. 

Such a robe has copper wire woven in with the cloth so 
that no two sections touch each other, thus preventing 
short circuit when the wire is connected to an electric 
circuit. ‘The bathrobe is provided with a thermostat for 
rogulating the temperature. 

"The bathrobe is the invention of Mr. Charles Cann, of Salt 
Lake City, Utah, It also comes in the form of a blanket. Mr. 
Cann invented the device in an attempt to cure his wife 
of rheumatism; and he tells us that it was a great success. 


‘The end of « concrete chute is mounted on» bicycle 
20 that it can be pushed into any position desired 


A Concrete Chute on a Bicycle . - 


CONCRETE chute goes fora bicycle ride! Sounds 

strange, doesn't it? But consider the problems with 
which a concrete chute ix confronted. It must move its 
delivery end from place to place as the work progresses. 
‘Why not use a bicycle for the job? 

‘This scheme was put into effect in the construction of the 

Gibraltar dam, near Santa Barbara, Cal, ‘The two wheels 
were taken from an old buggy and were mounted on a frame 
made up of serap iron and odd pieces of old pipe. The chute 
was fastened to the frame. The wheels were bolted so that 
they could be turned in any direction desired. 
‘When the workmen wished to 
move the chute they simply 
turned the wheels to suit 
and pushed the bieyele, by 
hand, 


eraoes 


a 


A Vacuum Cup to Open 
Tight Watch-Cases 


“AY, Tom, can you open this 

wateh-ease? It's stuck tight.” Tt 
was a repair man at a watchmaker’s 
who spoke. A screw-back case was 
stuck and-he could not get a grip on it 
with his hand. 

To cope with cases like this a vaeuum 
cup has been invented by Hugh C. 
Danner, of Martinsburg, W. Va. It is 
reproduced above. 

The cup is made of soft rubber, 
and has a roughened grip around its 
upper rim. To open a watch, the 
rubber opener is pressed against the 
ack of the case. By pressing in 
the top.of the cup a partial vacuum 
is created, which causes it to adhere 
strongly. In ‘this way an exeellent 
grip is afforded and the ease can then 
be unscrewed without any further 
trouble. 


Fighting Fire Under Water 


Water, water everywhere, but never a drop to put 
out the fire that threatened the lives of two divers 


By Francis Amold Collins 


‘EW firemen have ever faced so 
ppalling a danger as did the 
deep-sea divers who found them- 
selves trapped far below the surface of 
the water in a burning wreck. The 
submerged hull in which they worked 
was filled with compressed air and the 
abundance of oxygen made the flames 
spread with abnormal rapidity. Though 
they were literally buried under water, 
there was no time to wrench open the 
hull and letitin, Should they abandon 
the job? 

From the first the work of salving 
the wreck had proved extremely diffi- 
cult. ‘The ship had gone down in 
quiet but deep water, and every effort 
to raise her with pontoons had failed. 
Tt was finally decided to close her hold 
‘and some of the superstructure and to 
blow out the water by compressed air. 

‘The ship had been injured in a lower 
section of the hull and the work of 
plugging her hold was less difficult 
than might be imagined. Like a bottle 
upside down in the water, it didn’t 
matter so much if there were a small 
hole or two in the lower side—the 
water would enter only a little way. 
But the holes in the top would let out 
any ait forced in and éause the trouble. 

Several days had been spent inserting 
strips of oakum in the openings to stop 
the leaks and make the upper sides 
‘air-tight. Finally the air-pumps were 
started. Several hours of pumping, how- 
‘ever, failed to bring up the sunken ship, 

‘She leaks,” decided old Bill An- 
drews, veteran at the pumps. "The 
water's gone out of them upper cabins 
all right, but when the air gets to 
pushin’ the water on down into the 
hold, and out. the bottom of the ship— 
why, one’of them eabins is leakin’ air 
just enough that the pressure keeps 
goin’ down and the water don't back 
out only so far. We can't raise the 
ship unless all ‘the water goes out. 
‘Them leaks is got to be fixed.” 

‘This statement, though ungrammat 
‘eal, was entirely correct. ‘Two experi- 
‘enced divers were selected to go down 
into the air-chamber and investigate. 
‘They wore full diving.suits, 

‘The divers reached the hull in safety, 
made their way through the hole in the 
bottom and up into the superstructure 
to the point where the air had driven 
the water out. Candles were lighted 
and they started on their tour of inspec- 
tion. The tiny flame was needed not 
‘40 much for illumination as to show the 
presence of a current of air. If a leak 
had sprung in one of the cracks, then 
when the candle was held near it the 
flame would blow the way the air was 


going—out the leak, and would in- 
dicate at a glance the location of 
the leak. 

Clumping laboriously around in 
their leaden-weighted shoes and 
heavy suits, the men moved for- 
ward, holding the candles to the 
eracks. Slowly and eautiously they 
worked, for no one knew better 
than they that the air-chamber, 
far below the surface of the water, 
was ripe for a bad fire. The 
compressed air had dried out the 
inflammable materials. An enor- 
mous amount of oakum had been 
used in filling the seams, and the 
ragged ends of oakum are highly 
inflammable. Once started, a fire 
under such conditions would spread 
with rapidity. Even under ordinary 
air-pressure the oakum would quickly 
fan the merest spark into a blaze. 

Suddenly a draft of escaping air 
caught the flame of the candle ahead. 
Before the diver could draw back, it 
had leaped to a frayed end of oakum 
several inches away. 

“Fire! 

The worst had happened. There 
were tons of water above, below, and 
all around, but no time to wreneh open 
some part of the roof or sides of the 


cabin and let it in. The 
flames were spreading sith 
terrifying speed. Without 


thought of self, 
driven to the mo: 
method of defense 
beat out the fire 
heavy mits. Had th 
forgotten in their 
ment another danger 
that threatened? The 
smallest hole burn- 
ed through the air~ 
tight gloves 
‘meant certain 
death—suffoca- 
tion from the 
smoke that 
would pour in- 
to the inflated 
suits, or death 
by drowni i 
rat 
tempt to leave 
the airchamber. 
And still they \ 
fought, inviting 
death ‘at every blow 
‘The dark chamber was 
lighted only by the fitful 
flames of the burning 
oakum. The heavy div- 
ing-suits made the. work 


h their 


extremely difficult. The im the sunken’ hull 


Suddenly a date of 
escaping ale. caught. 

awe of the 
remont candle, and 
ould draw back, it 
had leaped toa 
frayed end’ of oakum 
several inches away 


movements of 


hand and foot 
were slowed down by the weight, A 
blow that would beat out a flame in an 
ordinary atmosphere would not suffice 
here, Desperately they pounded and 
stamped, working like men in a night- 
mare who try to eseape from peril but 
are held back by an invisible force. 
Bit by bit they gained on the swift, 
fierce flames, which were fed by the 
light oily onkum and the exces of 
oxygen in the air. “At last pluck won, 

Under ‘the frantie slapping 
sand stamping the lust spark 


smoldered out. 
Then only did the divers 
think of retreat. Their 


gloves, though badly singed, 
were fortunately intact, 
Slowly they retraced their 
steps through the dark 
winding passages, until 
they reached the free 
water. With a jerk, 
they signaled to be 
drawn up. 
As they crawl 
ed over the rail 
of the ship 
above, a strong 
‘smell ' of burnt 
rubber still ling- 
ered about them. 
Once safe above 
the ground, or 
rather the water, 
they sat down for 
a quiet smoke, Old 

Bill Andrews labored 
up a hatehway 
“Hello, what's up?” says 
he, hunting for his favorite 
oil 


was the la- 
conic reply, “and if y 
don't mind ‘we'll stay up.’ 
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They Faced Death by Fire at the Bottom of the Sea 
‘he hull ofthe sunken ship was filled with, comprened 
‘and the abendance of oxygen made the flames spread 
sepaling apiaity. Though they were cnirely ur 
Founded there 


desert their job. Weighed down by their clumsy div 

fng-suits, which made every alightest-movement an 
lore, they fought back the Games with their hands 

war no Hee to beesle throughs through “¢ 

the rool oF aides of the cabin. "But the men would 


heir inflated rubber 
either suffocation or drowning 


suits ‘meant death by 
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How to Earn a Living 


If you don’t like your job, 
why not try one of these? 
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| Noise for the Silent Drama 


Parrots shriek, lions roar, 
airplane motors hum 
all from the orchestra pit 


You might think thin a hardware store: in reality itis the 


— ‘orchestra pit of one ‘of New York 
two ¢ man inrest moving-icture uses: Mr. Max Hi. Manoe, the 
‘to the left is getting ready to let off a shrill one smn in the cave, performs on over three hundred instruments 


‘This is an electrical machine used for thawing the 
round in Alaska, where a railroad was to be built 


Thawing Ground by Electricity 


N electrician connected with the Alaskan Engineering 

‘Commission has fitted up a thawing-machine that can 
bbe used to prepare the ground for pile-driving or excavating 
wherever electric power is obtainable. 

A steel pipe, equipped on its interior with a resistance coil, 
is fitted at one end with a sharpened steel point and at the op- 
posite end with a solid steel driving-head. There is an in- 
suluted electrical connection with the enclosed resistance coil. 
‘The pipe is driven into the frozen earth to the desired distance 
and connection is made with 
the power transmission line 
through a portable transformer 
station mounted on a sledge, as 
shown in the illustration, 

‘The voltage of the current is, 
reduced and the amperage 
greatly increased. ‘The resulting 
‘heat generated in the resistance 
coil is communicated to the en- 
closing steel of the pipe, and 
radiating therefrom thaws the 
surrounding earth, ‘The water 
from the thawing ground cannot 
reach the resistance coil and 
hhence its temperature is not re- 
duced. In a comparatively 
short time the ground is sutfi- 
ciently thawed to permit the 
withdrawal of the driven pipe 
and the introduction of a 
wooden pile, which is readily 
driven to the desired depth. 


The Spring Is the Other Man on This Saw 


invented by 


F you will look toward the bottom of This saw was 
the photograph above you will see a Charles A. Moore, 
saw attached to the end of that bar Minn, 


on the left. ‘The center of the saw is 


It happened this way. 
He was a boy at the time of the 
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Where’s the Collar Button? 


OWN on his knees, the man in the picture below looks 

under the chairs, under the table, under the bed. 

is he hunting for a burglar? No, oh no!’ He is only look- 

ing for a collar button that slipped out of his fingers and 

rolled away. In his haste to find it he took his clean collar 
with him and is wiping the floor with it. 

Such disasters are not necessary if you use the collar 
button recently invented by Frank Cadden of Chicago, 
It comes in shape no bigger than an ordinary collar button, 
but it is heeled with rubber and has a decided center of 
gravity due to a lead disk that fits into the base. Should 

you drop the button the lead weight 
would insure 
its landing 
right side up 
and the rub- 
ber base 
would keep it 
from skid- 
ding. Thus 
you would 
find it at your 
fect 


» 


Lighting Up the Tight- 
Rope Walker 


HE tight-rope walker flashes on 

and off as if he were a light- 
house. At each step the buttons on 
his breeches flash on and off—they 
are colored electric light bulbs. 

His shoes have metal toes and 
heels that close an electric circuit 
‘every time the walker has both feet 
‘on the rope at once. Wires run up 
his legs to the buttons and his feet 
aareenclosed in non-conducting shoes, 

‘The tight-rope is wired in sectionis 
so that alternate sections are & con- 
tinuation of each other. 

‘The wire that carries the current 
is wound around the rope and is #0 
arranged that there are many con- 


of Kinney, 


embedded in the trunk of the tree and 
the opposite end rests in the hand of 
the workman. 

He is sawing down the tree by him- 
self—or, rather, with the aid of a 
spring. As he ‘pulls on the saw the 
anchor-shaped device on the top of the 
stand is swung unwillingly to the left— 
the spring tries to hold it back. As the 
‘man finishes a stroke he releases the 
handle of the saw and the spring 
promptly contracts, making the eut in 
the opposite direction. 


Civil War, living in Virginia, and 
when the men left to go to war he 
had to hold down a man-sized job 
in the fields, and take a turn at 
the wood-pile “with an old wabbly 
bucksaw and a dull ax.” 

‘Many years later he drifted 
back to his old boyhood home, 
and there, to his great surprise, 
he found the same old ax and saw 
in operation. Astonished at the 
lack of progress, he built the saw 
shown above. 


‘The electric light buttons on his breeches lash 
fon and off, for metal heel and toe contacts 
are continually opening and closing a circuit 


Rope Shoes Made by a Sailor 


HE Peabody Museum at Salem, Mass., harbor 


‘used them to keep him from slipping on the 
greasy decks. The shoes, which are now 
badly discolored, were originally 
made of manila rope. 
‘They are shaped very much like 
the regulation Indian moceasin and 
look as though they were easy to make. 


Better Keep Bees 


UGAR is increasingly scarce and 
‘expensive; yet right around us 

there is un almost unlimited source 
of it going to waste—the flowers. 
‘The bee will gladly gather it for you 
if you provide it with a hive, 

Students at Harvard College have 
built themselves simple hives like 
the one shown above and have 
got as much as thirty pounds of 
honey from a hive in the rush 
‘weason. 

Of course, some honey should be 
lett for the bees. 


‘A re ight on. his head 
fand. white lights on ‘his 
Shoulders guide the traffic 


A Lit-Up Policeman 


HATS that red light ahead? 

Youwonder. It'sinthe right 

place for a traffic post, but it moves! 

‘As you reach the corner you see that 
the light is on a policerian, 

A lit-up_ policeman is shown 
above; he has a red light on his 
head and two white lights on his 
shoulders. Ho wears a pair of long 
white gloves on his hands, two white 
straps across his chest, and carries 
two batteries in his overcoat pocket. 

‘This particular policeman regu- 
ates traffic at a corner in Boston. 


Testing Building Materials by Fire 


F you wish to ascertain whether a 
building is fireproof, set it on fire. 
‘This method is thoroughly reliable but 
unsatisfaetory for obvious reasons. 
‘The modern method is illustrated by 
the accompanying picture. In a large 
‘open space small buildings are erected 
from the material to be tested or incor- 


porating such material under conditions 
similar to those surrounding them in 
actual practice. Then they are set on 
fire and allowed to burn for a certain 
period. ‘The behavior of the material 
during the fire is earefully observed and 
its resulting condition noted. 

Tron, steel, stone, brick, cement, and 


other building materials are thus 
tested. By the same method the effec~ 
tiveness of fireproofing materials is prac- 
tically demonstrated and information 
collected as to the effects of extreme 
heat on the supporting power of iron, 
steel, concrete, or stone columns, beams, 
trusses, and other structural units, 


‘This shows a place where incendiarism is legitimately practised by the proper authorities for the purpose 
of testing the resistance which iraa, stee, stone, brick, cement, and other building materials have to fire 


3 


‘The puller with its spiderice 
framework grasps the flywheel and 
forces it from the shaft by means 
of setscrews which are tightened 


To Remove Flywheels 


HE simple puller shown above 
‘was devised to remove an auto- 
mobile or motor-boat engine flywheel. 
‘The hooked rods are pivoted to 
the spider arms and their other ends 
made to grasp the flywheel in the most 
convenient location; the set-serews on 
the rods are then tightened up against 
the spider arms; the center bolt is 
serewed down through its boss until it 
touches the end of the flywheel shaft 
and the bolt is then turned with a 
monkey-wrench until the flywheel is 
forced off. 


The One-Man Ford Top Is Here 


‘OW comes a converter to change 

the old-fashioned Ford top into 
‘one-man design. The old top and all, 
of its fixtures are retained except the 
unsightly front bow sockets, whieh are 
discarded. 

‘The converter connections, which 
consist of two side truss rods extending 
from the rear bows to the front of 
the windshield, and two vertical rods 
clamped to the sides of the windshield, 
are out of sight when installed and 
should outlast the car itself. 

‘A good point about this converter 


Making Repairs Without Getting Under 


‘MAN in Chicago made a study 

of the conditions met with in 
the maintenance of the six and one 
half million automobiles and motor- 
trucks in the United States, and 
found that fifty per cent of the 
repair work is done from underneath 
the chassis. He immediately devised 
a hoist to lift either end of a car or 
truck three or four feet off the floor 
so that the repairman ean work on 


( 


‘With the addition of the boom arm 
it can be used as a crane for liting all 
sorts of things io a fepair shop 


equipment is that it costs less than 
ten dollars and may be installed in 
about an hour's time without the 
use of any special tools. 

Tt has a number of improve- 
ments over the old top; it can be 
manipulated by one person; makes 
it easier to enter or leave the car; 
permits an unobstructed view at 


the old top a streamline effect, 
thus making the ‘body appear 
longer. 
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the parts underneath without lying on 
his back. Furthermore, with this ma- 
chine an engine may ‘be overhauled 
without taking it from the ear; for 
by removing the lower half of the 
erank-ease and lifting the front end 
of the car, the main and connecting 
rod bearings can be examined just as 
easily as if the motor were removed and 
placed on an engine stand, 

‘The machine consists of two metal 
uprights and two horizontal arms, 
both suitably cross-braced to form 
self-supporting stand, which is 
further braced by two ‘additional 
telescoping or oversliding arms 
fastened to the far ends of the two 
horizontal members and to the 
tops of the vertical bars. The 
front end of the vehicle is lifted by 
means of cables attached under- 
neath the axle, the cables being 
wound up on drums hung from 
the vertical bars and operated by 
erank handles. 

A crane-boom attachment forms 
a part of the outfit and may be in- 
stalled in a few minutes’ time, The 
stand is mounted on rollers so that 
it may easily be moved from job 
to job as desired. 


The machine so elevates the front of the 
ccar that the mechanic may easily work 
Under it without having to lie down 
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At Home Even on the Links 


‘O more will Colonel Bogey be hindered and tripped up 

by the imprints of horses’ hoofs on the golf links, nor 

will his long drives be found nestling snugly in the little 

hollow where stepped some heavy-weight horse while pulling 
the mower. - 

It is now the fashion for golf clubs to mow their links with 
motor cultivators. The cultivator shown in the illustration 
‘was built for regular farm work, but when they hitehed the 
mower to the cultivator, and started across the course, it was 
seen at once that they had hit upon a method of mowing 
that far surpassed the horse mower, both in the saving of 
time and the quality of the job. 

‘The cultivator requires only a few slight changes in the 
attachments to prepare it for raking the golf course and 
doing various odd jobs in parks or gardens. 


ehevatruc Sesh 


1p Danae 


‘The greater the trailer load, the greater the downward pres- 
sare applied to the tractor’s rear wheels by this connection 


New Tractor-Trailer Connection 


NEW type of connection between a motor tractor 

and a four-wheeled trailer is designed to vary the 
Pressure on the rear tractor wheels so that, no matter 
what the load carried in the trailer, the tractor rear 
wheels will always have sufficient traction to start the load. 
‘A varying proportion of the weight of the load is exerted 
on the tractor platform by attaching the front end of the 
rigid trailer drawbar to an eye on the rear deck or plat- 


‘This new champion of the golf links plays the course in 
hhalf the usual time consumed by horse-drawn apparatus 


form of the tractor. 
by, a worm-and-serew device operated from the driver's 
‘wat. ‘Thus a greater or less pressure may be exerted. 


Getting Rid of Grease on the Automobile 


LOWLY but surely the automobile 

‘engineers are getting rid of grease- 
cups and replacing them with oil 
lubricators. Grease-cups have never 
been entirely satisfactory because the 
caps rattle off under vibration, as 
when the car is going over a rough 
road, and because grease does not 
lubricate when it juardens. Oil, on 
the other hand, lubricates more readily 
because of its greater fluidity. Until 
now, the problem has been how to 
build an oil-cup that would not rattle 
off or permit the oil to leak out while 
the car was standing still. 

‘The latest type of ofl-cup is made in 
two forms, one with a vertical barrel 
for such parts as the steering knuckle 
and drag-link, and the other with a 
horizontally placed barrel for such 
parts as the front and rear spring bolts 
and shackle bolts. The vertical barrel 
type is thus used at four places on a 
car, two alike on either side, and the 


‘The cromsection shows clearly the 
extreme simplicity of the oil-cup 


horizontal type at twelve places, six 
alike on each side of the car. 

Both types are designed on the same 
principle and include an oil reservoir 
emptying into a small eylinder. This 
cylinder is fitted with a piston which 
normally is kept at the bottom by 
means of a spring around the piston- 
rod, which extends out through the top 
of the oil reservoir in the case of the 
vertical type of cup and out of one end 
of the eylinder in the horizontal type. 
At the bottom of the eylinder in each 
cease, on that end nearest the bearing to 
be lubricated, is a ball cheek valve 
like that shown below in cross-section. 

‘A knob is provided on the end of the 
piston-rod, outside of the cylinder. 


‘This eye may be raised or lowered 


‘A pull on the 
Kncbof each 
‘a ols the ear 


When this knob is 
pulled, it moves the 
piston’ to the top of its eylinder, un- 
covering a hole leading from the oil 
reservoir and permitting the oil to fill 
the eylinder. ‘Then, as the knob is re- 
leased, the piston moves baek by reason 
of the coil spring around the piston-rod, 
Pushes the ball check valve off its seat; 
and forces the oll into the bearing. 

‘With a car equipped with these oil- 
cups, it is necessary simply to walk 
around it and pull out each oil-cup 
knob once or twice and let it snap back 
in place. Each cup holds enough oil 
for from two weeks to a month, de- 
pending upon the use of the ear. 

‘By keeping the oil in a separate 
compartment, it is only fed to the 
bearing each time the knob is pulled 
out and snapped back. 


‘The seaweed is made 
of wax, the shell ish 
‘of wax with glass ten 
tacles, andthe. see- 
tion of scallop. shell 
‘on which it rest of 
plaster of Paris. The 
Whole. isa realistic 
picture of life at the 
Bottom “of the sea 


2 biowpipe 
tnd. pa of skilful 
very” siifulhands 


A New Way to Test Metals 


RON, steel, and other metals employed for technical 


purposes are now carefully tested for their surface hard- 
ness and their power of resisting various streses to which 
they may become subjected while in fi 
these tests the apparatus shown in the 

By a hydraulic pressure as high as seve: 
pounds to the square inch a small and 
polished ball of extremely hard steel 
pressed ayainst the surface of the metal 
to be tested. ‘The depth of the im- 


pression made in the surface of the 
metal is measured by delicate in 
strumentsand the relative hardness 
of the metal is determined by eom- 
parison with a predetermined seale. 
‘The same apparatus and the 
‘fame method, called the Brinell 
test after its inventor, is also em- 
ployed for stress tests of metals. 
After the steel ball has been pressed 
in the surface a cross-section of the 
tested metal is made which is 
etched with acid and then ex- 
amined with the microscope wl 
‘Joses all structural changes pro~ 
duced inthemetal by the pressure of 
the ball. 
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Reproducing Nature in Wax 
and Glass and Plaster 


HEN the American Museum of Natural 

History, in New York, decides to make a 
wax model of what the movies would call a 
“close-up” of the bottom of the sea, Mr. Roy W. 
Miner, the Associate Curator of Invertebrates, 
assembles his staff of three experts and takes 
them to the place where the weeds and sea~ 
creatures that he wishes to reproduce are to be 
seen in real life. Photographs are taken; Mr. 
Shimotori, the artist, makes drawings in color; 
and Mr. Chris E, Olsen makes a small clay model 
to scale right on the spot. 

From his models Mr. Olsen maker plaster 
molds in which white beeswax is cast to 
the required leel or fab.” When the modeling 
is finished Mr. Shimotori colors the various 
parts, He uses oil colors and applies them with 
ordinary artists’ brushes and the air-brush, In 
the lower picture Mr. H. Mueller, with the 
working drawing in front of him, is making de 

cate glass spines for a wax sea-worm's 
head. His apparatus consists merely of 
‘a gas blowpipe and his skilful hands, 

‘The under-water background has to 
xcive the impression of fading away into 
the distance, and the light has to be 
carefully adjusted accordingly. 

‘This effect is obtained by making the 
background of five separate sheets of 
glass, one in front of another. Upon 
the first are painted seaweed and fish, 
slightly blurred at the edges. On the 
other sheets of glass are painted objects 
of greater and greater indefiniteness. 
Finally, the ground-glass window be- 
hind the model is colored the greenish 
tint that water gives, and behind it a 
series of prisms is arranged to diffuse 
the light. 


Soya Beans to the Rescue 


HE praises of the Chinese soya bean as food have 
been sw 


by experts who wanted to bring down the 

Industriously they gave exhibita of 
a which it could be prepared. Still, 
the soya bean as food didn't take—or 


the soya is a versatile bean. Cast off 
food, it proves itself valuable as a paint 
and varnish oil! Its possibilities in this 
direction were first investigated some 
time ago, when the failure of the 
flax crop in the Northwest caused 
a serious shortage of linseed oil. A 
large quantity of soya beans was 
imported from Manchuria and 
distributed pretty generally 
through the country ‘with the 
cooperation of the United States 
Department of Agriculture. 

‘The beans grew well in all sec- 
tions, but throve most lustily in 
the South. Here the cottonseed 
crushers took a keen interest in the 
experiment. Oil was crushed from 
the beans grown in this section 
and experiment established its 


ing the pressure applied in the tet desirability as a paint oil. 
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The Diamond and Its Bloody Story 


All the revel, riot, recklessness, quick dramas, 
and dazzling riches of all the world’s mining 


rushes and gold 


stampedes are crowded 


into the mad romance of the diamond 
By Walter Noble Burns 


icked in your wife's clothes closet 
ey could be stored in a kitchen 
pantry, where, in the dim light, the cook, 
might mistake them for navy beans and 
attempt a puree. ‘They would form a pile 
about as big as the pile of coal the truck- 
man dumps on the sidewalk at the base- 
‘ment entrance to your apartment building 
If the pile had a base diameter of eight 
{feet and were rounded into a cone, it would 
be five feet high. A pile of coal of equal 


A 1the diamonds in the world could be 


ssize—and coal by every tle of chemical 
relationship is the diamond’ first cousin 
would cost $28. ‘The pile of diamonds, 


reckoned at $100 a carat, would have a 
value of $4,685,547,480. "If figured at 
ccurront diamond prices, it would be wort 
trom three to five times that much, 
‘There are, it is estimated, 46,355,474 
carats of cut and polished diamonds in ex- 
Intence, Interms of avoirdupois 
they would weigh 10% tons. 
‘The total Includes posaibly the 
first. diamond, ever found on 
earth—who knows? —and. the 
last gem pieked from the ehim= 
neys of South Africa; the little 
twinkler that the shop giel wears 
‘on her finger and the Kuh--Nur 
‘that blasee in Great Britain's 


The War Advanced 
Diamond Prices 

One hundred dollars 
tuned as basis in the estimate, 
is perhape below the average 
cost of diamonds throughout 
History. Diamond prices have 
been subject to. wide variae 
tions. "The war advanced the 


mond is an individual problem as far as 
price is concerned. The price always 
‘depends on thestone’s color, comparative 
lawlessness, inherent brillianey, and cut- 
ting. 

‘A one-eighth carat diamond sells at 
present for from $12.50 to $20; one- 
fourth carat from $37.50 to $62.50; one- 
half carat from $100 to $200; three 
fourths carat from $182.50 to $337.50; 


‘one carat from $300 to $500. Importers 
buy rough diamonds in foreign markets 
for about $90 a carat. A rough crystal 


of 245 earats, which will cut to a gem of 
cone carat, costs $225. Import duty. 
10 per cent.; 1 per cent. is to be addi 
{for insurance and brokerage charges; the 
labor of cutting may be figured at $15. 
The polished one-carat gem thus repre- 

‘of about $250. If this 
diamond turns out to be a gem of first 


‘quality, it will retail at from $600 to $550. 
But ‘such quotations are not wholly 
dependable. Some blue-white one-carat 
stones sell for $2,500, while you can buy 
& one-earat yellow ‘diamond for $160, 
Blue-white diamonds bring the highest 
price in the market. But many connois- 
seurs prefer as more beautiful the snow- 
white gem often found among 

river diamonds, whose sharp, 
cold brillianey is like that. of 
clea ice gleaming in winter 


Democratic Uncle Sam 
and His Diamonds 


The United States in recent 
years bax become the greateat 
liamond-buying nation on the 
globe. For years it absorbed 
from fifty to sixty per cent., 
and during the war 86 per cent, 
of the output of the South 
African mines, which supply 98 
percent. of all the diamonds in 
the world’s markets, A recont 
‘estimate placed the value of the 
diamonds in this country today 
‘at $1,860,000,000. Of this 


price about one third, Present 


prices are about one bundred 
ber cent. higher than those of 
fifty years ago, and they un- 
doubiedly will go higher in the 
next few years. But every din 


€ 


‘sadet' np. cars: Lite is knows about 


500,000,000 was ‘set as the 
value of the stones in the 
country in 1900, Importations 
since 1900 have amounted to 
$$506,000,000, this including 


175,000,000 worth of rough stones which 
were doubled in value by cutti 

Prosperity has no better barometer thi 
the diamond trade, and the increase in 
diamond buying year by year has reflected 
the nation’s growing wealth. Yearly im- 
portations of cut diamonds increased from 
$1,317,420 in 1867 to $27,000,000 in 1913. 
‘They fell to. $18,000,000. the first_year of 
the war, and to $9,000,000 in 1918. They 
showed a reaction from war conditions in 
1916, when they reached $20,56 
‘were 821,855,735 in 1917 and $13, 
in the first eight months of 1918. 
diamond-eutting 
States began in 1873, when $176,42 
fof rough stones were imported. 
tations amounted to more 
the import 
fand 1917, and had become almost equal 
in 1918, 

‘Time was when they adorned only the 
princes of the earth and sparkled only in 
palaces. But they have become a demo- 
fratie gem in the great democracy of the 
West. “The stenographer emits Kimberley 
parkies. Faint Dutoitspan gleams show 
the ears of the pretty waitress. | Ni 
cook or housemaid ean hold up her head 
without a diamond among her jewels, 


Diamond Cutting—a Distinctly 
Modern Art 


‘The perfectly cut and brilliant diamond 

the world knows today is not more than 

fifty years old, ‘The ancient world knew 
le of diamonds. From th 

to the last 


The 


history, Bab 
them for fort 
of Alexander act Indu 


327 B.C. acquainted Greece vaguely with 
their existence. The patricians of Rome 
in the days of the early empire rarely 
owned them. Byzantine supremacy, the 
Hise of Venice to maritime power, the 
Moorish conquest of Spain, brought only 
a trickle of diamonds into western Europe. 
A fashionable jewelry store in America 
today carries more diamonds in-stock than 
were in all Europe when Columbus sailed 
from Palos. 


Be, 
veri 


iy te Eaexaor diamond 


Popular Science Monthly 


The earliest cutters used their wheels 
deftly enough, but they neglected their 
mathematics. "Bringing out a diamond's 
full brillianey is a mathematical problem. 
Increase of facets adds to surface area and 
‘surface glitter, But the angle of total 
reflection must be considered in relation 
to the angle of incidence, and the facets 
s0 arranged that a ray of entering light will 
be reflected from the inner facet surfaces 
and returned in refracted rainbow sparkles 
through the top of the stone, 


Making the Diamond Sparkle—a 
Mathematical Problem 


Henry D. Morse, of Boston, in the 
last century’ was the first to discover the 
lanced proportions that developed a 
diamond's highest reflective and refractive 
possibilities. “Since brlliancy is the crown 
ing glory of a diamond, he did not hesitate 
to sacrifice whatever weight was necessary 
to achieve it, Retaining ‘the fifty-eight 
facets of the earlier cutters, he found that 
‘a diamond is at its aharpest climax of 
brillianey when its depth from table to 
ulet is six tenths of its diameter, and a 
little more than two thitds below. Cut 


fn this style, a diamond not only ashes 
light from every polished facet’ surface, 
‘but seems alive with coruseating 
fires. 

Morse's proportions are the rule of the 
world: today, 


rand they mark the final 


‘ut wenet, 
Sat inte ton stones 


pat the Ia 
ore, Sarat in fk rr 
ftom of to 13 ca 
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Sea tr 


a gran etn pte 


triumph of art in the achievement of the 


cern jewel 


Fiction in its maddest moods never inven! 
more bewildering than the stories of the gr 


monds of India. For these baubles wars 
been waged, nations dovastated, thrones 
dynaation overturned, men 
‘tens. of thousands, 
plotted, Intrig 
committed every cruelty and treact 
‘tained their souls with every erime. 

"The fame of the Great Mogul lured 
Nadir Shah to the sack of Delhi. Desire 
to possess the Kuh-i-Nur wns woven into 
the complex motives that led Aurung-20b 
to deluge India with blood, slay his three 
brothers, and. dethrone and. imprison 
Shah Jehan, his father 

‘Tho Orloif, stolen from the eye of a 
temple idol and sold overseas, was. 
tented to Catherine of Ruma by her pein 
paramour to patch a lovers’ quarrel 
owed by a faithful serving man to save 


i 


ely 


from robbers who slew him, the Sancy was sl 
from his stomach to adorn the royal per 


Henry of France and Navarre 

‘The Great Mogul, the moat magnificent 
gem of the Indian mines, disappeared 
from history, never definitely to reappear, 
its fate a riddle of the centuries 


The Baleful Gleam of the Hope 
Diamond 


‘The Hope blue diamond—stone of tragic 
fame-—is the only one of the great histor 
diamonds to come to the United Staten. 
‘When Louis XIV bought it in the seven- 
teonth century, it was # gem of 67 4 carats. 
It disappeared during the French Revolu- 
tion, and remained lost until 1830, when it 
reappeared as a jewel of 44 earats 


slaughtered. by 
rems_men have 


‘Swat 


rine The Ht weighs 


An 


From its first appearance in Europe, a 
superstition has elung to it that it brought 
disaster to all whoever owned or wore it 
Certainly it has been associated with a 
ong list of tragedies. Tavernier, who 
brought it from India, failed in business, 
and died on his voyage back to the Orient 
to recoup his fortune. Mai 


in the king's affections by her ri 
Maintenon, 
rowed it, was executed, Louis 


the guilletine, 
Antoinette's 


Nicholas Foquet, a courtier who bor 


Princess de 
nntourage, was killed by a revo- 


‘or deported to penal colonies. Wilhelm 
Pals, the gemsmith who cut it down for 

sm, ended his life in poverty. Hendrik 
is, his eon, who stole it from the thieves, 
committed suicide, Francis Beaulieu 
last of its underworld owners, who sold 
ft to Daniel Eliason, a London jeweler, 
died of starvation in a garret in Soho, 
Lord Francis Hope became a bank 
rupt, and was scandalized by the elope 

tof May Yohe, his American actress 
At last accounts May Yohe waa a 


ccrubwoman in Tacoma, 
orens Ladi 

uated 

of the footlights with the di 


‘was shot and killed by hee 
‘admirer as she danced in the 
mond on her 
Her Russian cavalier, who had hung the 
jewel about. her neck, was assassinated 
Simon Montharides, who wold it to Sultan 
Abdul Hamid, war leilled in an accident 
‘Two of its Turkish custodians were mur- 
dered. the sultan’s favorite, 
‘was shot w e Yildie Kiosk; and 
Abdul Hamid finally lost his throne. 
Imported into the United States, it was 
bought by Edward B. McLean for $300,000, 
‘As beautiful as when, fresh from the mystic 
East, it dazzled the court of France, th 
diamond for years brought only happiness 
toits new owners. ‘Then one day the little 
son of the MeLeans, first-born of « happy 
marriage and heir to vast riches, was killed 
at play by an automobile. Instantly the 
tragie tradition recurred to the publi 


Pike bes 


‘Fae Bask of Beret 12) webb Fs 


INES and feet seem to be indi- 
visibly connected. We have been 


More recently, New 
‘Yorkers have been ordered to “follow 
the black line” and “follow the green 
line” when adventuring in the subway. 

Cincinnati works along still other 
lines. ‘The city fathers have had lanes 
marked out by two white lines at 


the lines.” Vehicles do not cross 
the safety-zone until they are 
signaled to do so by the traffic 
policeman. 

At present the white marks are 
painted on the pavement, but 
they are to be made permanent 
with white bricks. 


This Apparatus Tests Sand on the Job 


SIMPLE apparatus recently in- 

vented makes it possible to test 
the sand to be used in conerete work 
‘without sending samples to the testing 
Inboratory. It consists of a rec- 
tangular metal box with an open- 
ing at one end. By five sereens 
graded as to mesh and soldered to 
the sides of the box the receptacle 
is divided into compartments, each 
communicating by soldered el- 
bows with small glass vials placed 
in two rows on the outside of the 
box. 

In making the test a measured 
sample of the sand is poured into 
the box and shaken through the 
sereens. ‘Then water is added, 
the opening closed, and by a gen- 
tle swaying motion the sand on the 
ifive sereens is washed into the 
corresponding vials. 

‘The sand is allowed to settle 
before the record is taken. The 
record sheet is fastened to a sliding 
pad, and on it cross lines are 
drawn indicating the levels of the 
sand in the five vials. These lines 
intersect the index line at certain 


points and the 


was retained by each screen, 


inting lines of the 
percentage scales indicate how large 
a percentage of the sand passed or 
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The Bicycle Gets Its 
Emergency Brake 


NAP! The brake-band broke and 
‘the cyelist shot down the hill 
‘at a speed that increased with every 
second. If his wheel had been 
equipped with an emergency brake 
there would have been no danger. 
‘Such a brake was recently invented 
by a Frenchman, To work it you 
simply back-pedal. Forward-pedaling 
keeps the chain tight, while back- 
pedaling slackens it. ‘The emergency 
brake has a tooth, which is stationed 
just below the tight chain, When the 
chain slackens, one of its links drops 
‘over a tooth and pulls it backward as 
the rider continues to back-pedal. 
‘This movement of the tooth affects 
levers that press on the sides of the 
rear wheel and act as.a brake. 
In the picture below you can 
plainly. see the tooth and chain inter- 
locked, while a small bar preasea 


“Thin bicycle han an emergency brake 
icnlorked dey bybeac pedaling 


When It’s Clean-Up Day 
in Poland 

“ALL men, boys, and young girls 

must have their heads shaved 

completely on April first." Suppose 

our government issued this order, 

how would you like it? Poland 
hus issued this order. 

Ever since war broke out in 
1914, Poland has suffered severely 
from typhus, The hair-cutting 
order is simply part of an extensive 
campaign for wiping out the dis- 
tease. On the same day that their 
hair is cut, the vietims. must also 
take a bath. 

The campaign will last for three 
months and each village in as 
signed aclean-up day. The people 
are also supposed to disinfect all 
bedding and clothing on that day. 
Health authorities point out that 
if typhus is not stemmed in 
Poland it will soon spread to all 
‘western Europe, 

Poland will need for her general 
clean-up one hundred physicians, 
fone thousand steam disinfecting 
machines, eight hundred thou- 
sand pounds of cresol, and three 
hundred tons of soap. 


March, 1920 
A War-Dance on a Block of Jade 


EOPLE the world over stick 

out their tongues to denote de- 
In civilized countries this 
bit is slapped out of us when we 
children, but the Maori warrior 
still sticks his tongue out when -he 
does u war-dance—note the statue at 
the left. 

‘This statue is found in the Ameri- 
can Museum of Natural History, 
New York; it was made by Sigurd 
Neandross and was posed for by a 
Maori dancer brought to this country 
a few years ago to dance in the 
Hippodrome. 

‘The statue is poised on the largest 
block of jade known to exist. It 

weighsthree tons, and 
isseven feet long and 
four feet wide. Both 
the dancer and the 
jade came from New 
Zealand. 


fia 


‘The larger lock of green Jade 
Enown to eave has annie ot 
Wile ate of Mor! warrior 


This Pump Is Called a 
“Mechanical Impertinence” 


HEN an eminent British scientist 
saw this pump at the Dairy 

Show in London, he was so astonished 
by its simplicity that he laughingly 
called it a "mechanical impertinence.”” 
‘The water is drawn up by an endless 
chain enclosed in close spiral coils. 
‘The chain is weighted at the immersed 
end by a grooved wheel. At the upper 
end the chain rests in the groove of 
another wheel, which may be rotated 
by hand or by motor. As the chain 
is drawn through the water the liquid 
fills the space between the links and 
tthe coils of the spiral and is held there 
by capillary attraction until it is re- 
leased by ‘centrifugal force as it is 
whirled around the driving wheel at 
the top. ‘The length ean be adjusted. 


Keystone View Co. 


coll "wh 


Te pulle up water by an endless 
‘chain surrounded 


by capillary attraction 


| 


(grew within a water-pipe and gradually cut off the water supply 


Watch Out for Willow Roots 


‘ANGING up in front of the 

Water Department, of the vil- 
Inge offices at Lakeville, N. Y., there 
is a twenty-four foot’ willow’ root. 
And the Water Department keeps a 
careful eye on it, for it is a trouble- 
maker—last year it very nearly cut 
off the city’s water supply. 

Here's how it happened. Twenty 
years ago a wooden plug was driven 
into the pipe and a small tendril from 
the root of a willow tree near by got: 
mixed up with it. ‘This tiny root grew 
rapidly within the pipe and gradually 
choked off the flow of water. 

‘The Water Department’ naturally 
thought there must be a leak some- 
where. ‘Three men were sent out to 
find it: instead they found twenty- 
four feet of willow root clogging the 
pipe. 

‘To remove it n section was eut from 
the pipe and a strong rope fastened 
around the head of the root, It took 
three men to pull it out. ‘The root 
is now supported by three hooks 
fon the window of the village offices, 
and the admiring natives visit it 
regularly, 


Grow Your Own Molasses 


HEN food was searce here because of Europe's need, 

people grew food in their back yards, Now that sugar 
fs scarce, why not grow sugar-cane there? Mr. Oscar C. 
Duffy, of Springfield, Ohio, tried it, and now he has twelve 
gallons of sorghum molasses in his cellar. 

Tt was not the sugar-cane of the sunny South that Mr. 
Duffy grew, but Chinese sugar-eane or sorghum, which is 
hardier than sugar-cane and comes to maturity in one 
season, It is a cereal and the sugar isin the stem. 

‘When the sorghum was full grown, Mr. Duffy found that 
there was no mill near by to which he could take it. What 
did he do? He built his own mill, which he operated with 
the help of his sons. He made the mill out of two wash- 
tubs, a clothes-wringer, two four-inch rollers, and several 
planks. 

Hie crushed the stalks between the rollers and the juice and 
pulp fell into one tub. Next he ran the pulp through the 
Clothes-wringer and extracted more juice. He boiled the juice 
ina wash-boiler and molasses was the result. 


‘bya spiral 
holds the’ quid 
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These Are the Real Money-Makers 


They are turning out pennies galore so that we'll 
all have enough to pay our war taxes ) 
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Prohibitionists and “Antis” Take Notice 


c 


Signaling on a Keyboard 


HE man in the little house on th 
ing chimes, nor is he playing t 
switches in the railway yards; 
phore of an improved pat 
Of & message to a distant observer. 


The man who signals with 


fore tried, must go through a course 
of training before he ean safely be en- 
trusted with sending or receiving mes- 
sages. With the apparatus shown in 
the picture anyone who is eapable of 
reading can send messages. 

Each lever represents one of the 
letters of the alphabet. The levers 
are arranged like the keys of a piano 
or a calliope, all being pivoted to the 
same stationary rod or bar fastened to 
the wall of the cabin. Each of the two 
blades of the semaphore is connected 
by a rod with one of the two 
parallel cross-bars shown in the 
picture. ‘These eross-bars are 
pivoted at one end, while the 
other end has a’ rack-and- 
pinion connection with one of 
the semaphore arms in such 
manner that the arm is raised 
when the corresponding cross-bar 
is depressed. 

On their lower edge the key 
levers have notches which engage 
the eross-bars. ‘These notches are 
0 gaged that, when the key lever 
is pressed down to the stop, the 
ccross-bars will be depressed s0 as to 
bring the semaphore blades to the 
Position representing the letter 
of that particular key. When the 
key lever is released, the sema- 
phore arms are snapped back to 
their original position by power- 
ful springs. 


hanical semaphore spells out 
ty preming down levers reprenenting the letters ofthe alphabet 


Toot is not ring: 
alliop 
he is operating « sema- 
rn, xpelling out-the le 


8 OF WhO Uses one of 
the numerous mechanical signaling apparatuses hereto- 


N' 


upper one ma; 
ill sw 


__" 


ing together. 
the two sashes into the roo 
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In Benet of Window-Washers 


sh windows, 


If you sit or stand 
sk of falling. If you work from 


the in ‘ou must go through eontortiona in order to 

reach the center point on the outside of the lower win- 
Is there no remedy for this? 

Alexander Kuneman, of Erie, Pa; for he 

w and useful improvements in windows” 


ose of facilitating window-washing. 

© that it will swing, and the 
and fastened to it so that the 
When you wish to wash windows 
and do your wash- 
ingincomfort. When 
the upper sash has 
‘been polished, slideit, 
back into place. The 
lower sash may then 
be swung in alone, 
and given its turn at, 
the chamois, 

It is a well-known 
fact that unionized 
window-washe: 
make more money. 
than most college 
professors, But wi 
dow-washing is a 
dangerous job, par 
ticularly when the 
window in question is 
on the fortieth floor 
of a building, 


‘When you wish to 
‘wash this window 
you simply swing 
Winto the room 


War on the Jack-Rabbits 


ACK-RABBITS multiply so rapidly 
that their depredations on growing 
‘crops frequently become a real menace. 
In many pa.ts of the Middle West 
active measures have to be taken to 
keep down the numbers. 
‘A wire-and-slat corral is constructed 


at some central point. From tl 
entrance long wing-fences extend in a 
wide V. Every available man, woman, 
and child in the neighborhood is mus- 
tered to surround a large area and 
drive the rabbits toward the corral; the 
wing-fences stesr them into the trap. 
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She Carries Passengers Instead of Bombs 


The new giant Zeppelin “Bodensee” can never be used in war 
By Carl Dienstbach 


HEN recentlythe Hamburg- 

American Steamship line re- 

sumed its aerial passenger 
service, having built a new dirigible 
for the purpose, the agreeable fact 
became evident that. this up-to- 
date Zeppelin was inherently a 
peace craft and could never be 
converted into a warcraft, This 
new vessel, named the Badensee, 
cannot navigate the air unless it 
carries its quota of passengers or 
an equivalent in ballast, which 
may neither be dropped nor con- 
sumed. This is due to a boldly 
novel distribution of weights. 

In former ships the passenger 
cabin was located, like the ob- 
server's seat in an airplane, at 
the center of gravity, where, full oF 
empty, it could never disturb the 
balance. On, the new ship the 
cabin is at the front end, ideally 
located for comfort and aerodynamical 
considerations, but out of balance when 
the Zeppelin is empty. 

‘Suppose bombs or additional fuel 
for sea cruises were loaded into that 
cabin. The bombs could not be 
dropped because in that case the 
elevators would be so taxed in forcing 
the nose down against its sudden 
lightening that they would become 
unfit for other use. Letting out gas in 
front only would be too slow a 
compensation. This trouble 
radical and inherent, because it 
could be remedied only by an 
‘entire redistribution of the 
fixed weights behind, which 
in turn would demand recon- 
structing the hull. 

But let us discuss the peace 
ponsbilities of this design. To 
combine the navigating cabin 
in front with the passenger 
cabin is ideal. It insures in 
the whole front part the clea 
liness, splendid repose, un- 
limited view, purity of air, and 
absence of ‘fire danger of a 
spherical “free balloon.” Navi- 
gating instruments and_wire- 
less are doubled in efficiency, 
the officers’ nerves are saved by 
the remoteness of the engines 
and the proximity of comfort 
anda mess” and pantry. Air 
resistance is splendidly reduced 
by the well proportioned long, 
smooth structure of this united 
cabin—the absence of fire dan- 
ger making it possible to 
place the cabin tightly against 
the hull, giving direct access 
to its “hold.” 

Attention should be called 
to the glazing over of all the 


many windows necessitated by modern 
speed —in placeof the “gaping holes” in 
theoldeabins. ‘The three engine-rooms 
are far behind, transmitting not a par- 
ticle of vibration oF noise, yet under in- 
stanteontrolby telegraphandtelephone. 

The final and most telling plea of 
this craft for peace is in its size, pre- 
venting war altitudes. It is not at all 
a “‘super-Zeppelin,” not even an old- 


fashioned naval Zeppelin. It accommo- 


‘The crew! of 
the grent 


etme of the at 


thhe “ndensee will accom: 
miodate Afty passengers 


dates fifty pansengers and will, reach 
Berlin from Lake Constance (that is, 
crossing three fourths of the German 
territory) within four and a half hours, 
The train takes fourteen hours. Pas 
senger Zeppelins now call for a revision 
of established ideas on travel. All 
Europe is as easily within their direct 
range as the nearest fifty miles are 
to the owner of a Ford. 

The completeness of commercial 

success of the resurrected 
peace Zeppelins may best be 
gathered from a statement 
made by an American lawyer 
who recently returned from a 
business trip through central 
Europe, He said that he would 
have ‘taken the Zeppelin” 
from Munich to Berlin if the 
day in question had not been 
the day of the Berlin-Fried~ 
richshafen trip. It costs but 
fone hundred marks to ride on 
the Bodensee. 

‘You may remember the re 
cent account of the accident 
which befell the Bodensee, 
‘She was landing in a high wind 
when suddenly she broke 
away and disappeared in the 
night, Her front gondola was 
smashed and one of her en- 
gineers was killed, She landed 
safely the next “day several 
miles away. ‘The men who 
helped her try to land were 
really responsible for the acci- 
dent; they were friends of the 
passengers and knew nothing 
of the skill necessary in order 
to land Zeppelin safely. It 
is just as hard to dock an 
airship safely as it is to dock a 
ship. 
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Women Jockies Come Next 


0 far as we know there are no women 
jockies yet, but there may be a thriv- 
ing erop of them before long.” In E 

‘all sorts of ideas a 
their “place,” women 
stable-boys in exercising race-horses, and, 
as everyone knows, every stable-boy 
who has a leg up at exercise time hopes 
fo graduate soon into a full-fledged 
jockey. 

‘The daughters of Sir Robert Wilmot, 
owner of a large racing stable in England, 
have shown the way, and the trainer 
‘says that they have unusually light and 
firm hands and that the horses appre- 
ciate the change from stable lad’ to 
stable lassie, : 


The Banjo of a 
Thousand Pieces 


(A, BANJO mast up of four. 
teen hundred and thirty= 
four pieces has traveled over 
sixty-four thousand miles in 
the last fifty years—and has 
never lost a piece, 

The banjo with this record 
{a ntudded with bite of pearl, 
ivory, and colores wood, 
inall shapes and sizes, and 
was made by its owner, 
Joe Patterson, of East 
port, Maine, 

Joo Patterson fa a 
wandering minstrel and 
fone of the veterans of the old-time minstrel dayx following 
the Civil War, Although he is now sixty-six yeurs old, he is till 


A Room Designed 
to Attract Aviators 


HIR! ‘The aviator 
drinking tea in the 
Hotel Imperial looks up 
with a start, Surely’ it is 
fan airplane's motor that he 
‘And then he sees it 
projecting out of the cell- 
Ing, while ita propeller whirls 
the air about 
No, the airplane did not 
crash through the roof, “It 
was placed there purposely by the owners of the hotel, ‘They 
hhad decorated the entire room with airplane parts in order to 
induce aviators to patronize the hotel. ‘The engine hood, with 
is radiator and propeller, act ax a fan as well, and cool off the 


wine needs cleaning the mechanic must stand on a 


fan active black-face comedian. 


Inviting Guests with Bricks 


‘OU have heard of bricks being used to speed the parting 
guest on various occasions—usually when there has been 

4 difference of opinion during the visit. To invite guests with 
bricks, when one is doing Il good faith, is a new idea. 
However, it was done, ard the party turned out to be a great 
‘Each one of the bricks was wrapped in brown paper and 
sent out as dinner invitations, via parcel post, by the Campaign 
Committee of the United Building Campaign Fund. As a result 


Inder to get at it, 
He Pedals as He Peddl 


PONGES, feather dusters, carpet-beaters, dust-brushos, and 
SD wicker baskets are light things to carry, though clumay. A 
Dutchman decided to peddle them, and instead of buying & 
flivver of a horse and wagon, he used his bicycle as u delivery 


He hung hundreds of sponges on the left side of his front 
wheel, and many bags and brushes on the right wide. In front 

‘over his shoulders more bags, ‘Though 
‘trip him up, he at least will be sure 


of their efforts in this and other ways, $10,000,000 was raised. 


© Keyatnn View Co 
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1) Prom thnerating Service 
‘A Boy at the Tread-Wheel 
Irrigates the Fields 
EACH country has is own 

irrigating dy fields, In China, for 
instance, it is sometimes done in'the 
peculiar’ fashion shown above, A 
‘water-wheel is mounted in a small 
stream at right angles to the flow of 
the current. ‘The water won't turn 
fe over and so a small boy does it 
tread-wheel fashion, 

He holds on to a pole sunk in the 
‘water, and pushes the wheel around by 
stepping on to the ends of the blades. 
"The water is then forced through a 
trough leading to the fields that need 
irrigating, 

‘One way to develop Marathon runner 

but pretty tedious after the first hour! 


Selling to the Man 
Higher Up 


“JCCE cream cones, five cents’ each!" 

‘shouted the smali boy standing along- 
side of the bus. Several passengers on 
the upper deck looked down longingly at 
the tray of cones below, when, be- 
hold! the tray of cones shot up within 
thelr reach. ‘The boy had mounted his 
tray on a long pole in order to get the 
trade of the men and women higher up: 
and he succeeded 

While. the bus riders waited in the 
hhot sun for the bus to start they fell 
ceaay victims to his plan. And he gathered 
in the nickels. Or perhaps he charged 
a dime. Tee cream, 
like everything else, 
hhas become more ex: 
pensive, and besides, 
this boy's business is 
risky one, Tee cream 
melts ‘quickly in the 
hot sun. 

‘Should two or three 
tous Toada pas him up, 
the ice eream in his 
‘cones would run down 
into the tray and the 
reqult would be a total 


this picture 
was taken there were 
just four cones on the 
tray, and eight people 
‘on top of the bus. His 
chances of selling out 
seem good. 


It Was Here Before Columbus 


ON, 2 farm near Rosewell, N. My ia 
Trrigation diteh, or rather a raised irri- 
gation canal, which is one of the oldest evi- 
‘dences of man’s inventive powers on this con- 
tinent, It was built centuries before Colum- 
‘but learned 
‘The walls of the canal 
are believed to have been 
made of sediment taken 
from a near-by spring, a 
lay 
exposure to the 
‘made as hard as stone. 
‘The making of two 
blades of grass to grow 
where but one grew 
before through irrigation 
ina very ancient practice. 
Tt was carried on erudely 
by the Egyptians at least 
‘as early as 2,000 B.C. 


a 


‘When You Walk the Ladder 
Step Goes with You 


HERE is now a ladder that has 

just two steps, one for each foot, 
Ax you climb you take the steps 
with you. There is « pocket in each 
step into which your foot fits 
snugly, 

‘The slots along the sides of the 
Jadder in which the steps slip up and 
down are provided with ratehets that 
will hold the steps in.w fixed position 
Whenever you press down on them, 
Thus by dragging one foot after the 
other you can adjust the ateps to sult, 
yourself. 

How do you get down again? We 
are not quite certain, but we presume 
‘that you reverse the action, 


No Smuggling on 
the Rhine! 


ern wateh 
Rhine pricks up his 
ears, A launch is 
running without 
lighta somewhere in 
the river. He passes 
the word, a search 
light begins to feel 
around in the velvety 
Dincknews, and 
Taunch flashes into 


view as the brilliant beam picks it 
Up. ‘The sentry haile the boat, but 
fois uo reply. Instantly a rattle of 


‘machine-cun shots rings out on the 
night air, and the boat stops. 

‘The combination of machine-gun 
and searchlight was invented by the 
British forces to break up smuggling 
‘on the Rhine. When the light plays 
‘on an object the gun is automatically 

trained on it. 

The gun and the 
searchlight are mount- 
fed side by side on a 
‘commonstand and turn 
(08 the same axis. When 
the searchlight is 
‘turned about to pick up 
1 boat, the gun moves 
swith 1. When the Boat 
is spotted, the gun, is 
ready. for action, "if 
necessary. 
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Here’s Maxim’s House of Silence Why Not Sharpen Your 
Own Skates? 


KATES dull easily and the result 

is that you skid on the ice just as 
an automobile does on wet pavement 
Every skater should own his 
own sharpener. 

‘The picture below shows an 
individual skate - sharpener 
that has recently been in- 
vented. 

‘To use this skate-sharpener, 
first turn your skates upside 
down and fit them into grooves 
in a small wooden stand. 
Tighten them in place by 
means of screws, and then rub 
the upturned” edges with a 
sharpening bar. 


HE baby below you has whooping 

‘cough; the man above you has 3 

pianola;and both tune up around bed- 
time. 


But Hiram Perey Maxim, 
the well known inventor of 
tthe silencer for firearms, has 
come to the rescue. Be not 
alarmed, he does not intend 
noiselessly to shoot your neigh 
bors, but to apply his silencer 
idea’ to. the apartment-house 
itself. He would build apart- 
ment ~houses, hospitals, and 
hotels so that thewindows need 
never be opened. ” Air is furnished from 
the roof through a main duet and 
several branching flues. On top of 
the main duct there is a silencer that 
ves in the air 

entering. As it goes into 
the silencer it passes through 9 series 
of spirals which are enclosed in an 
inside chamber made of sound-deaden- 
ing material. By the time the air 
finally reaches the main duct all the 
noise has been taken out of it. 

In the duct there is a fan for foreing 
the air down and a coil for heating or 
cooling it. In winter the coil is filled 
with steam and in summer it is filled 
with a refrigerant. ‘The fresh-air open- 
ings are near the ceilings of the rooms 
and the flues for carrying off the foul, 
‘used air near the floors. 


Sheet Piling May Be Pulled Out by Hydraulics 


‘OW can you pull out sheet piling used in coffer 
dams? One ingenious method is shown herewith. 

‘A heavy steel cylinder with pipe fittings and piston is 
used. ‘The piston-rod, with a hook on the end, protrudes 
from the end of the cylinder to engage the holes in the 
ends of the sheet piles. The cylinder is attached to 
a tall and strong spar at a height sufficient to reach the 
normal height of the pilechole A pump completes 
teas pune ¢ outfit. 
(PUNES OW), ‘When all is ready, with the hook engaging the eye in a 
pile, cylinder oil is'pumped into the lower end of the 
cylinder, and the piston pulls the hook 
upward. 

‘With eight tons of lifing power the 
device is capable of moving almost any- 
thing that ean be driven, 
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Put a Burglar Alarm on Your Baby 


IDNAPPED—not by Stevenson but by a burglar; many 

mothers are constantly in fear of having this happen to 
their babies. They always keep « watehful eye on the bab; 
eartinge. Why not attach a burglar alarm to baby an 
earringe? This has beon done, as you will see if you look 
at the picture below. 

Fastened to the carriage just below the handle there is an 
electric bell with wires running down from it to a battery 
below.- When the mother leaves her child she sets the alarm. 
‘Along comes the burglar, Should he start to wheel the 
carriage away the bell will ring loud and long. Or should he 
notice the alarm and 
decide to remove the 
baby from the carry 
he will be foiled again 
the alarm is also at- 
tached to the baby. 


No one can steal 
this “child without 
fetting off an alarm; 
the alarm is at. 
ached both to. the 
‘carriage and the baby 


eg er 
ome 


a 


Bats Made of Wood Strips and Glue 


NEW baseball bat, bidding fair to make its appearance 
in major baseball, has been developed at the Forest 
Products Laboratory, Madison, Wis. 
Tt is made by gluing together strips of wood obtained from 
board edgings and waste stocks. ‘The strips are 
selected to give clear material and are dressed to 
a smooth surface before being glued together. ‘The 
moisture content is also equalized. The lamina- 
tions may vary in thickness from a half to three 
quarters of an inch, 

‘The photograph below shows several 
hale made’ by: ghuing together thes 

jinations, three quarters of an inch = © 
Wi tnd tre endo hal tsekos vide 
‘Two bats, as shown in the picture, 
failed while being used. 

In both eases the failure oceurred in 
the wood, while the glue held unbroken, 
even under the severe pounding the 
bata received. 

‘The laminated bats seemed to give 
as good service as the solid bats on 
the field, and the players showed no 
preference for one kind over the other. 


44 


es 


From one angle this statue of « woman smiles at 
you derisively: fom another you see the mash 
Yor ‘off and face and body. tense ‘with anguish 


Tums Two Faces to the World 


'S you walk through the Garden of the Tuileries in 
Paris, you come upon the statue of a woman who 
touches carelessly on her pedestal and looks down at 
you with an unpleasant, derisive grin. But if you walk 
around her you will see the real woman with the mask 
torn from her face. 
Her head is thrown back in anguish, her teeth 
clenched, and her eyelids drooping with pain. Her body 
is no longer _slouching 
but tense, She holds 
the mask in her left hand, 
‘This remarkable statue 
was first made in clay 
sixty-five years ago by 
Ernest Christophe, who 
called it “Sorrow.” 
‘Twenty-one years later 
Christophe remade the 
statue in marble and 
gave it a new name— 
“The Mask,” 


Here’s a Stove that Opens 
Up Like an Umbrella 


ET’S go camping—build a fire in the 
‘woods and cook our dinner on it,”" some- 
one says. And then you remember how last 
time somebody kicked the log you were using 
to prop the coffee-pot, and over it went—just 
‘as it was going to boil, too. And you jumped to save it, 
and tipped over the frying-pan, and its contents were un- 
fit to eat. “No! Give me a good steady stove at meal- 
time," you reply. 

Now Roderick D. Turner and Walter G. Dedolph, of 
Mount Vernon, Washington, have together invented a 
camp-stove that is the very thing you need. When not 
in active service it ean be folded up like an umbrella and 
carried just as easily. 

‘A central rod is driven into the ground and supported 
by a tripod that has adjustable legs. Mounted on the 
central rod is a collapsible grate that may be opened up 
and flattened out. You rest your pots upon it. The 
grate is supported by wires from the central rod. The 
whole stove weighs but ten pounds. 


Hot iron ispoured into these machines and 
Whirled into pipes by revolving molds 


Whirling Molten Iron 
into Pipe 

F you whirl a string with a weight 

‘on the end and then let go, what 
happens? 
jes off at a tangent. This 
wed by what vis known as 
al force; und the same prin- 
applied to many pipe-casting 


‘The hot iron is poured into the ma- 
chine, and it lands on a whirling steel 
‘mold that is properly cooled. 

‘The liquid is flung against the sides, 
hardens, and comes out a perfect pipe. 
‘The pipes that are made in this way 
are of uniform thickness, and, though 
thin, are very strong. 


How Will You Have 
Your Gas’ 


‘UST as we get expert in sight-read- 

ing the gas-meter, along comes an 
Englishman with a new scheme for 
measuring the gas we bum. He pro- 
poses that it be sold by heat units 
instead of by the cubic foot. 

‘This doesn’t mean that the gas 
meters will be serapped. They will go 
merrily on registering cubic feet, but 
in order to understand your bill you'll 
have to translate that into heat 
units. 

To do this you have only to 
remember that the unit of heat 
measure is the quantity of heat 
required to raise a pound ofwater 
‘one degree Fahrenheit. If, then, 
when Polly puts the kettle on it 
contains two pints of water, it 
will require $80 heat units’ to 
bring the water to the boiling 
point—212° F. It is proposed 
that the new “gas unit” shall 
contain 100,000 such thermal 
units, so that one “‘gas unit” 
will have sufficient heat to boil 
two hundred and sixty such 
kettles as Polly put on. 


H, what a pal was Mary! 

sounds just as convincing 
on a small sixty-pound piano as 
it does on a baby grand—par- 
ticularly so since the tone of the 
new small piano is harp-like, and 
Mary is dead. 

‘What does this tiny piano look 
ike? ‘The picture below will show 
you. 

It is so small that soldiers 
at the front were able to tuck it 


‘This tiny portable pianoweighsbut sixty pounds: 
it has a fll fve-oetave range, but the tones are 
produced by tuning-forks instead of strings 


Saving Fallen Fruit 


HEN a strong wind blows, a 
large number of lemons, oranges, 
and grapefruit that are nearly ripe 
drop to the ground. Many are bruised, 
and many more are instantly attacked 
by ants and worms. ‘The fruit is a 
total loss unless quickly gathered. 

If they are picked up promptly, 
the uninjured parts ean be turned into 
by-products. The lemons can be used 
to make lemon oil, citric acid citrate of 
id dried lemon peel; the oranges 
jeld vinegar, marmalade, syrup, 
and orange butter much like apple 
butter; the grapefruit, juice and mar- 
malade, 
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You Can Tuck This Piano Under Your Arm 


away in their equipment and take it 
out whenever they had a few hours! 
rest. The piano has a regular five- 
octave range, but tuning-forks instead 
of strings are used to produce sound. 
This, of course, does away with the 
necessity of tuning the instrument. 
When you strike a key, a hammer 
Grops on a tuning-fork, which is set to 
vibrating and produces a tone. 
The fork is connected by a spring toa 
sounding-bourd that reinforees the tone. 
The piano Is also equipped with 
|. When you step on it a 
‘hat rests on’ the end of one 
fof the fork is raised, and the 
fork is free to vibrate 
Joud and long. 


round electric eubles 


Off Underground 


Cooli 
‘Hlectric Cables 
NDERGROUND electric cables 


Up rectory become heated tothe 
danger point. A company in De- 
trait has constructed a portable 
blower that will cool the cables, 
The blower is equipped with 
twenty-eight-inch fan connected 
to a 7.5-horsepower motor. A 
discharge pipe from the blower 
is inserted in a cireular sheet 
iron plate having the same 
ameter as the manhole to be 
covered, and the two are then 
cemented together to make an 
airtight joint. ‘The circular plate 
is fitted over the manhole near- 
‘est to the overheated section of 
the cable, and the motor is 
started. 


‘The upper part 
h 


HILE. printers may readily set 
up advertisements and eards on 
Yinotype and monotype machines, it 
has always been difficult to prepare 
those displays which are to be photo- 
graphed on copper and run as a solid 
block—a half-tone engraving. It is 
to fill. this. missing link that Isaac 
Bunnell of New York has invented the 
desatype. 

‘The machine does lettering, the 
same sort of lettering that an expen- 
sive artist does, and in about one 
tenth the time, "Moreover, its range 
in style of lettering is much greater 
than the ordinary artist possesses, for, 
in fact, it uses the best work of all 
artiats.” Practically anything that a 
graduate professional ean do, the 
machine ean do, and keep it up in 
‘unending variety’ all the day long. 

‘The operator first clamps a rough 
dummy layout on a platen at the 


‘been photographed an alphabet of type. ‘The lower 
jon serves as guide for the pointer, the upper 
rt being covered By the lamp Mouse when in’ tse 


Hand Lettering by Machine 


point shown in the 
illustration. ‘Then 


ing called for in the 
‘These type-cards are nog: 


dummy. 
tives, and a complete set of them, 


like fonts of type, contains the v 
ous sizes and styles of letters. ‘The 
selected card is put in the machine and 
moved around until the letter desired, 
“P" for example, falls under the index, 
or pointer, ‘The operator then knows 
that the “P" on the film part of the 
type-eard is under the lamp-housing, 
ready to print. 

Pulling on a short lever at his right, 
the operator causes the lamp within 
the housing to light up and send its 
rays down through the ciear place in 
the negative and so print the letter 
the clear place corresponds to—suita- 


Radio 


‘The operator prints letter 
after Teeter by” simply 


Science moving the negetive end 

hanic play on the left 

Invention «Scns it 
Automobiles: s 


tude in the spacing of 
letters as does hand work 


ble sonsitized paper being mounted on 
‘a roller beneath the lamp-housing in 
such a way that it can be affected 
properly by the oncoming rays. Ad- 
justment of another lever sets the 
‘apparatus over one space, ready to 
print the next letter, and in this way 
the process continues. An automatic 
timer on the lamp gives each letter 
equal exposure. 

‘After the printing of the layout is 
completed, the part of the sensitized 
paper used is torn off its roll, and 
developed and fixed just as ordinary 
“slow” photograph prints are handled. 
Immediately the black lettering stands 
out on a white background, just as if 
a professional artist had done it. 


How They Are Chasing the Rats Out of England 


PNGLAND'S full of them 
—the black Irish rat, 
the brown Alexandrine rat, 
the common brown rat, and 
ye olde English black rat. As 
ja reault England has had a rat 
Arive, scheduled to last a week 
the week being officially 
called “Rat Week.” Besides 
using traps and poisons to get 
‘em, ferrets were put on the 
job. Here you see three fer- 
rets ready to start on a tour 
through a huge woodstack at 
Aldersh 
‘This is, briefly, the history 
of England's rats: until the 
first half of the eighteenth 


century the old English black 
rat reigned supreme; but then 
the common brown rat invad- 
ed the country, coming by 
boat from somewhere in Cen. 
tral Asia, and bringing with it 
the bubonic plague. This 
fierce little animal nearly ex- 
‘terminated its black brothers. 

‘The brown Alexandrine rat 
was imported later. As for 
the Irish rat, it is a black 
variety of the common brown 
rat and is not seen very often. 
Whether native or foreign, 
rats are great disease-carriers 
‘aa well as voracious gueste at 
the nation’s table, 
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& Want to Be a Movie Star, Fido? 


f 


Jor Martin, orang-outang: “Follow master 
‘everything he does. 


Imperial Casar’s tale: This picture shows 
t's what the public think. I'm the 


"ha ! 

ybleand really these men’s jobs. are simple” | 
| that 

| confess T think my success is due not to my 


Murphy, Ravin Rares pet, et ws 
Eig epee 
Pa Sate tenes 
peer Ree po 
Satie teat ae seer 


“Ours is the ideal life," these four will tell you. “We never fight 
‘and we aren't at al jealous of each other—that's why we succeed” 


Here's Jor Martin again; he's going to give the baby Says Karan: “I am a full-bloods 


led Russian wolf-hound 

‘Bath under a hydrant spout. Joe says, “Curly and. ‘my parents for my beauty—1 might have 
cer has really taught me nearly all T know: he Deen ‘a cur! Good looks do help in the mavies, but T 
iravery ‘But then, you know, I fm well” Ihave incidentally cultivated a most fascinating’ smile” 
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We'll Tell You How to Do It 


foves ust. but that's 00 way to 


erste tale: We gers ave ere re 
Salen succes i fe.” Consequently” wien nid 


me a for fe in a avirting torent 
wing ti a 
Hitionle abilty tutto my etd. ok 


in the old country T would have been noth: 
erica Tam an actor of no small fare. Tha 
‘hearst enough forme” 


Hie in the Jungle” and "The Lure of the ‘Circur’» 


He looks like Santa Claus, and he is one: all through the year 
CChristinas toys; this he is able to earn hie living 


he makes 


Toy-Makers in Santa’s Work-Shop 


LL through the year, when you have for- 
, eighty 


gotten all about Santa Cla 
very old men and women are patiently 
making Christmas toys. They had 
thought they were too old to be of 
any use in the world until the New 
York Association for Improving the 
Condition of the Poor started a small 
toy factory for them. The finished 
toys are sold in a store and the profits 
go to the workers. Thus they are 
able to earn a living. 

When the factory was started there 
were only about ten workers, but now 
their number has increased to eighty, 
and they have moved from their small 
work-room to a much larger one. 


Using Compressed Air 
to Mix Paint 


EADERS of the Porvtan Screncr 
‘Mowrutr have been made famil- 
iar with “paint-guns,” which elimi 
nate laborious brush-work on rough 
jobs by using compressed air to spray 
‘the paint on the surface to be coated. 
Now an ingenious workman has called 
in compressed air to save the back- 
breaking labor of stirring paint. In 
his shop, as in many others, a large 
supply of paint is kept always on hand. 
It is necessary to stir the paint from 
time to time to keep it properly mixed 
‘and ready for service. 

‘There happened to be a high- 
pressure air supply handy to the paint 
room, so the workman rigged up a 
double wooden paddle for each paint 
tub with the paddle shaft projecting 
above the top and held in placeby eross- 
pieces. “When the paint needs stirring 
& pneumatic reaming tool is slipped 
over the end of the paddle shaft, the 
paddle is whirled rapidly around, and 
the paint is thoroughly mixed in a 
surprisingly short time. It is neces- 
sary only to shift the reaming tool from 
‘tub to tub to stir the whole lot. 
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Should Home Look Like This? 


\QUARE houses belong to the devil.” This startling 

statement was made by Mr. C. N. Wisner, a New 
Orleans inventor—not in a campaign against the landlords 
of apartment-houses, but in behalf of the new round 
house Mr. Wisner has invented. A model of one of these 
houses is shown below. At first glance it looks like five 
pots with their lids clamped down, but you soon notice the 
‘windows and the halls that join the rooms together, each 
seeming pot representing a room. You can start with 
‘one, and add one by one as you wish, They are made 
of concrete cast in steel molds. 


© Kernune View Co, 


‘These are not five pots linked together, but five rooms, hallways, 
‘and closets—a model of what the inventor calls the perfect house 


How Much Wind Can She Stand? 


HIR! Whiz! The wind shot 
through the wind-tunnel, and 
the small airplane quivered. "Just 
below her, two men glued their eyes to 
fa strange-looking instrument known 
as an aerodynamic balance, and along- 


‘The airplane is a tiny model, one 
twenty-fourth as large as a regular 
airplane. ‘The wind-tunnel runs the 
whole length of the room and is four 
feet, square. 

‘The balance is the only one of its 
‘kind in the country, and is so accurate 
that it can measure to within one ten 
thousandth of a pound. By adjusting 
a series of weights the men can de- 
termine the effect of the wind on the 
plane. The 
hole outfit ts 
located in th: 


side of her another man looked in at 
her through aglass window. ‘They were 
testing her to see how she stood up un- 
der the foree of 
ity. 


of varying veloc~ 
A fourth man regulated this speed. 


y, and it wan uaod 
by ‘the army and 
navy throughout 
the war, 


‘The man on the landing i lo 
2 pam window at a. odel airplane 
fastened inside of @ sind tunnel; the man to 
the left is regulating the speed of the wind 
that he is Sending through the tunnel: aod 
the two men directly under the spor where 
the ‘airplane is fastened are reading an 
aerodynamic balance that tells the effect 
Of the wind on the airplane. They can be 
seen more plainly in the picture at the right 
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One of the Great Unknowns 


This Edison of the rifle-barrel won’t quit work till he quits life 


OARD a tunnel train under the 
Hudson river, and get off at the 
Exchange Place station in Jersey 

City. ‘Then walk down Hudson street, 
perhaps the dirtiest and noisiest of all 
the dirty and noisy streets of Jersey 
City, until you reach Morris street, 
in the midst of a multitude of machine 
shops and foundries whose clangor and 
clamor is never stilled, and 
within sight and sound of the 
bellowing steamships that line 
the Jersey City docks and 
piers. Walk down Morris 
street to No. 18, a dingy and 
dilapidated old structure, and 
climb the stairs to the fifth 
floor. And there, while your 
ear-drums are assaulted by the 
sereeching whine of a planing- 
mill on the same floor, you'll 
twee at the head of the stairs a 
sign: 
pore’s BELL 


Bell out of Order. Knock on the 
Glass 


‘You knock and knock, and 
then you knock again, trying 

inly to compete with the 
planing-mill and the noises of 
machinery that come filtering 
up the stairs, But finally the 
planing-mill subsides for an 
instant, you pound on the 
door with all your might, and 
suddenly it is opened by an old 
man with very gray hair, a 
homemade cigarette drooping 
from his lips, a little black 
cap on the back of his head, 
and a twinkle in his bright gray eyes. 

He is the Edison of the ritle-barrel. 
His name is Harry M. Pope, and he is 
hard to find. 

‘Truly he is a prophet without honor 
in his own country. He is known 
wherever rifle experts gather and 
wherever fine rifles and fine ammu- 
nition are manufactured; but in his 
‘own home town the rank and file of 
the population—and the big business 
men, too—never heard of him. He has 
lived in New Jersey for almost fifteen 
years, and in all of that time his 
workshop has been in 18 Morris 
street—but his name does not appear 
in the city directories, nor in the 
telephone directory, and the Chamber 
of Commerce of Jersey City has no 
record of him. The writer succeeded 
in finding him only because an ancient 
gunsmith on the outskirts of the city 
‘happened to remember his address. 

‘The shop in which Mr. Pope manu- 
factures fine rifle-barrels and does the 
delicate work of adjustment seems to 
‘an outsider to be cluttered with tools 


forall the lathes and. 
tools necessary in his busines of making rifle barrels 


By Herbert Asbury 


in hopeless confusion. But there-really 
isn't any confusion at all he. just 
hasn't room for all his tools. Every 
nook and corner of the place is jammed 
with lathes and punches and dies and 
‘tools of all sorts—with the exception 
of a small space in a corner. 

‘That space holds a rather dilapi- 
dated couch, with a faded blue neck- 


‘ponches and ee 


tie thrown carelessly upon it, and a 
pair of heavy army shoes ‘peeping 
from beneath it. This is where Mr. 
Pope does most of his sleeping—when 
it oceurs to him to sleep. He doesn’t 
sleep a great deal; he thinks, with 
Edison, that it is a waste of time. 

He eats regularly if he happens to 
think of it, ctherwise only when he 
becomes so hungry that the matter of 


food intrudes itself. He has a home, 
of course, and a family,—two of his 
boys were in the American Army 


during the war,—but he is so much in 
love with his work that he sleeps in his, 
shop some four or five nights a week. 
“But I’m getting a little tired now, 
he said, “what with all this noise and 
‘so much work. I’d like to be in the 
country for a while. 
“Are you thinking of retiring?” 
“Retire!” exclaimed the wizard of 
the barrels indignantly. “I'll retire 
when I'mdead! What I meant was that 
T’d like to have my shop in the country, 
where I could get a bit of fresh air.” 
‘The postmarks on the great mass of 


‘and. other 


letters piled on Mr. Pope's work 
bench demonstrate that, if without 
honor in his own country, he certainly 
has great honor in Canada and in 
California and Maine and all of the 
other states of the Union, 
Mr. Pope has known and loved 
rifles all his life, 
“I began shooting when I was a 
e said, “and I've been 
shooting ever since. I had 
a hard time finding a gun 
that would shoot like I wanted 


it to shoot, and like I knew it 
‘ought to shoot, so I went to 
T liked 

tT kept 


Manufacturing rifle-barrels 
is about everything that Mr. 
| Pope does. “Repair work is 
distasteful to him, and repair 
work on barrels is the only 
thing of that sort that he will 
do at all. His delight is to 
take a perfect action direct 
from the factory and fit that 
|) action with a barrel of his own 
| making—and the combination 
is a gun that wins champion- 
ship matches. He has made 
many rifles of that sort; for, 
after all, it is the barrel that 
determines whether a weapon 
is a rifle or merely a piece of 
junk in the form of a rifle, 
‘and some of the guns that he 
has made have been con- 
sidered by experts the finest 
in the world, and all of them 
in the hands of marksmen have 
brought home record scores and medals 
galore. Many of these prizes and 
medals the visitor will find hung on 
nails in a corner of Mr. Pope's work- 
shop, because he can shoot about as 
‘well as he can make rifle-barrels, and 
has won many big rifle tournaments 
Mr. Pope is a native of New Hamp- 
shire, and possesses a little more than 
his rightful share of New England 
reticence. Like all true artists, he is 
modest. However, it was learned, by 
dint of persistent questioning, that he 
has been making rifle-barrels for more 
than thirty years. He has had shops 
in various New England towns, and 
once went to the Pacific coast. But he 
lost everything he had in the San Fran- 
cisco earthquake, and then returned to 
the East and settled in Jersey City. 
Even if he achieves that dream 
place in the country, he probably won’ 
see very much of it, because the most 
striking impression’ that one gets of 
‘Mr. Pope is that he will continue to 
‘work with his rifle-barrels for eighteen 
hours a day as long as he lives. 


She saw the burglar coming, and pushed two buttons con. 
‘cealed on her bed; then she threw up her hands 9s requested 


Announcing Mr. Burglar 


ULLET Johnson,” burglar, ran- 

sacked the ground floor of a 
house in Philadelphia and then invaded 
the owner's bedroom. “Keep your 
hands in sight and your mouth shut,” 
said he, and his’ victim promptly 
obeyed. A few minutes Inter “Bullet” 
left: the house, and several policemen 
ran out to meet him. He is now serv- 
ing a five-year sentence in prison. 

How did the police find him out? 
In the side of his vietim’s bed two 
push-buttons were literally embedded. 
When the woman in bed heard the 
door creak and saw it move as the 
burglar entered, she pressed both 
buttons, one of them once, the other 
twice, "A bell rang in the house on 
each side of her, and the neighbors 
woke up and ealled the police. 
saeUtted B. Henderson originated the 

ea. 

His house was one of eighteen on 
his bloek, and there had already been 
six burglaries near by. He suggested 
that electric bells with push-buttons 
be placed on one of the beds in each 
house, and that they be wired together, 
so that each house might ring up the 
houses on each side should a burglar 
appear. One ring means the house on 
the left and two the house on the right. 


Can You Name the 
Seven Seas? 


MAR KHAYYAM and Kipling 
both talk about the Seven Seas. 
What are these Seven Seas? 
really the five oceans— 
the Antarctic, the Atlantic, 
the Pacific, and the Indian oceans. 
And the number seven is derived by 
dividing the Atlantic and Pacific 
oceans into halves, and calling these 
halves the North and South Pacific and 
‘Atlantic oceans. 

‘The reason for this is supposed to 
be that the number seven symbolizes 
‘completeness or perfection. As early 
as the beginning of Christianity, the 
rabbis affirmed that “God made the 
‘Seven Seas.’ 


Fopular Science Monthly 
Shop-Lifting Up to Date 


to bem 
shop-ifter. 


{Astor iting device that emanates from nt 


They went 
The m 


ET me see that necklace in the ease over there,” 
says the lady to (he sulesman. He goes after the 
necklace and brings it back; she decides not to take it, 
and goes out 
Shortly after she has various articles are found 


with the lady, who was a 
working was to get the sales- 
out of the way by a eubter- 
fuge. | While he was gone 
she “accidentally” knocked 
down sundry small articles, 
which she kicked close 
tothe counter. Shortly 
afterward, under cover 
of tying her shoe-lace, 
sshe transferred them to 
& couple of strong 
clastic garters that she 
wore around her legs. 
‘After her real business 
hhad been accomplished 
the proposed purchase, 
of course, no longer in 
terested her. 


‘London stores suffered accordingly 


Harnessing a Spring to Pump Itself 


Y harnesing a spring so that it 

pumps itself, two farmers who 
live on opposite sides of the road on 
an Towa hilltop near the Mississippi 
river have running water in their 
homes and barns. Their farms lie 
‘on top of the hill. ‘The long timbered 
‘lope of the hill is owned by one of 
the farmers and used as a pasture. 
Near the top of the hill a spring 
bubbles out of the limestone. 

The spring was cemented 
in to keep out impurities. 
Fifty feet below, a cement 
reservoir leven’ feet deep 
fand ten feet in diameter was 
built in the ground and the 
water from the spring piped 
toit. Seventy-five feet down 
the ravine from the reservoir 
a square rock-pit eleven feet 
deep was made, and an auto- 

ump in 


‘ground 
rvoir and 
From the 


pump pump a 


smaller pipe was run to the top of the 
hill, « distance of eighteen hundred feet 
and a lift of four hundred feet. At the 
top it branched into two p pes. 

‘The system works automatically. 
Open any one of the faucets on the 
two farms and the pump begins to 
work. ‘The water, as it drops through 
the pipe from the reservoir to the auto- 
matiepreasure pump, works against the 

piston with a pres- 
sure of forty-five 
pounds to the inch, 
vost driving the piston 
“@ with “a force that 
o& senda the water up- 
hill. When the fau- 
cets are closed, the 
back pressure of 
‘water holdsthe piston 
sothatiteannotwork. 


‘The water from the 
well nhove i auto- 
Piatically pumped to 
two farais. The 


minp is enclesed ia 
Rh rose to the lett. 
When any’ fiucet ie 
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Self-Starters for Airplanes Introduced by the N. C. Craft 


VERYONE who has 

read the magazine see- 
tions of the Sunday news 
papers during the past year 
knows that the engines of 
airplanes are started by 
man power. You have 
probably seen pictures 
showing a team of three or 
four men, hands linked, 
starting the propeller, the 
outside men pulling’ the 
man who actually turned 
the propeller out of the 
suction of the revolving 
blade at the critical 
moment. 

With millions of _auto- 
mobiles equipped with self- 
starters, the question has often 
been raised as to why air- 
planes were not fitted with 
similar device. One tl 
that. prevented this was the 
additional weight necessary to 
install such equipment. 

‘All these problems have 
been overcome by a starter 
manufacturer, the first appa- 
ratus being fitted on the N. C. 
boats. 

‘The new apparatus consists 
of a small twelve-volt-motor 
operated by a storage battery 
weighing twenty-six pounds. 


HALING has been fol- 

lowed for hundreds of 
years. In the old days of 
hand harpoons only the sperm, 
bowhead, and right whales were 
hunted; ' but today, with modern 
equipment, every kind of whale, from 
the giant blue whale or sulphur bottom 
to the killer whale, is sought. 

‘The whale yields many products of 
commercial value—whalebone, oil, fer 
tilizer, and glue. In Japan whale meat 
‘has become an important item on the 
menu of the poorer classes, and it is 


Now comes the selfstarter for airplanes, a ferture 
No more danger of injury 
to the mechanic if it i attached to your airplane 


Whale Ho!—There She Blows! 


ong needed by pilots. 


canned and shipped to all parts of 
the empire. 

Whale-hunting is a dangerous pur- 
suit, and whalers are a rough, hardy 
lot.’ ‘They must withstand all kinds 
of weather in their boats, which are 
small and round-bottomed to facilitate 
manipulation and speed. 

It often happens that a whale, 
harpooned from the steamer, is not 


‘The current, revolves the 
armature shaft of the 
motor. A small pinion on 
the end of the armature 
shaft drives another small 
eight-toothed gear, which 
meshes with a larger gear 
attached to the propeller- 
shaft, 90 that the engine- 
shaft’ and propeller are 
automatically started. The 
starter turns the engine at 
from forty to fifty revolu- 
tions a minute, and the 
storage battery has sufi- 
cient capacity to start the 
engine one hundred and 
fifty times. 

The pinion on the drive- 
shaft does not mesh with 
the shaft gear until the 
starter button is pushed, 
‘when the pinion automatic. 
ally slides along the screwed 
end of the shaft until it 
Grives the shaft gear to the 
propeller. As soon as this 
begins to. revolve faster 
than the driving pinion, it 
is thrown out of mesh and 
the battery current con- 
served for the next starting 
operation. This apparatus 
‘opens up great possibilities 
for the future, 


mortally hurt. It is too 
wild to get in another shot, 
so asmall boat is put out 
and the game lanced through 
the heart or lungs with a slender spear. 
Often the whale will smash the small 
boat in its death flounderings, if the 
rowers are not agile enough to dodge 
its great flukes, so only the most 
skilful men are’ allowed to finish a 
wounded whale. 

‘Whales migrate with the seasons, 
In the early winter they go south, re- 
turning north again in the fall. 


For a small consideration, even the poor man may have the pleasure of 
watching high-priced fish and aristocratic oysters in their natural habitat 


Visiting the Fish Without Getting Wet 


‘OW to observe fish and other sea 
creatures in their natural en- 
vironment, without undergoing the 


‘The uppermost and the lowest rows of 
openings are for observation purposes, 
the middle row for the purpose of 


dangers and inconveniences of descend 
ing in a diving-bell or a diving-suit, 
has been solved by Edward D. Stodder, 
of New Rochelle, N. Y. 

He proposes to build a pier far 
enough out over the water so that the 
wave motion does not disturb the 
sand on the sea-bottom. At the sea- 
end of the pier one or more cylindrical 
structures of steel, cement, or masonry 
are to be placed. These caissons, 
which will rest on’a firm foundation, 

re to be high enough to be easily 
eessible from the platform of the 
pier through a door in the side of the 
tower-like ca‘sson. 

‘Around a pillar in the center of the 
caisson a spiral stairway leads down- 
ward below the level of the ocean. 
‘Three rows of openings are provided 
{in the submerged part. | These open- 
ings are funnel-shaped, with the narrow 
part inside of the caisson and closed 
by heavy lenses of glass strong enough 
to resist the pressure of the water. 


illuminating the parts of the water 
visible from the observation 
windows. 

‘The inventor has pro’ 
‘means for closing the ope 
ings in ease one or more 
of the glass lenses should 
break. ‘The water, 
rushing through 
such an opening, 
automatically starts 


ded 


slides water-tight 
shutters in front of 
every one of the 
‘openings, and at the 
same time sets in 
motion a pump for n- 
moving the water which 
has come in through the 
broken glass. He has also 
provided for the closing of 
all openings by hand pow- 
er, should the closing 
mechanism fail to work. 


ss 
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Something to Put in Your 
Empty Bottle 


OT any empty bottles? Bottle 
ships in them. Bottled ships are 
really quite simple. The masts and 
other parts that project above the hull 
may be controlled by strings. ‘The 
hull itself must be made small enough 
to slip throuzh the neck of the bottle, 
‘Then you mount the masts and attach 
the cords, 
‘When you are sure that all the cords 
working properly, slip the flattened 
ship through the mouth of the bottle, 
which should contain some moist 
putty toserve as a bed for the boat 
to rest on. 
Pull up the strings, glue them to the 
mouth of the bottle, and then cork it. 


ANS Ss 


‘Mount the masts 40 they may be man- 
‘aged by cords; when downy slip: the 
‘hole through the neck of the bottle 


Overcoming Obstacles to 
Perfect Broiled Hamburger 


F Arthur E. Cowan, of Gloucester, 

Mass, had never eaten broiled 
chopped meat, one less patent would 
have crossed the threshold of the 
Patent Office, It is a broiler so made 
that, should it stick to the wires, it 
will prevent broiled hamburger from 
crumbling to pieces when you try to 
lift it, 


It is made in two sections, 


held together at one end by rings; 
the other ends are free to 
=. rotate, ‘The wires are 


bent at one end. You 
place your hamburger 
on one section and 


close the other down 


stick to the lower 
‘one while cooking, 
swing the upper one 
all the way round, 
and the bent wires 
will gently dislodge 


the meat, which 
then slides on to the 
platter. 
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An Electrical Cabinet Designed for 
the Class-Room 


HIS new electric cabinet, containing everything 
necessary for the study of electricity, looks like a 

Kitehen cabinet. In the first place, there are two shelves 

that hold nothing but batteries; these batteries are used 

to supply the cur- 

rent for experi- 

ments, Since the 


voltage is low, dan- 
ger of shocks and 
accidents is elimi- 
nated. 

‘Then there are 


several boards that 
slide into grooves 
in the cabinet. 
‘These are fitted up y 
with various elec- 

trical instruments, 
such as bells, tele- 
phones, meters, and 
push-buttons, "The 
boards may be 
taken out of their 
racks and hung up 
in front of the 
class, and the pu- 
pils can practise on 


The electric cabinet for, teaching 
sleetricity ‘contains many boards on 
Wwhich there are several electrical 
instruments; the pupity wire them up 


Fireproofing the Air Mail 


OU want to rush an important document to Washing- 

ton by air mail, but you are afraid to. Suppose the 
airplane should catch fire? Your document would be 
burned, you think. 

But you are wrong. Air mail is wrapped in an asbestos 
cloth container that is fastened to the airplane by thin 
steel strips and screws. ‘Ten yards of asbestos cloth and 
ten yards of khaki cloth are used in the container. The 
asbestos cloth weighs two and one quarter pounds to 
square yard. 

‘The Post Office Department tested one of these new 
fireproof bags at College Park, Md. A sack of dummy 
‘mail was enclosed in the bag, and the bag was soaked in 
gasoline, It was then set on fire and allowed to blaze 
for twenty minutes. 

‘When the blaze was put out, at the end of that time, it 
was found that nearly all the letters were intact—the 
few on the outside being slightly charred. 


‘them. 


A big caldron raised from the heating well by means of 
Jacks placed under the lifting lugs attached to the rim 


Lifting a Heavy Caldron Without the 
Help of a Crane 


'N the manufacture of caustic—which, in the language of 

chemistry, may be either sodium or potassium hydrox- 
ide—large ealdrons of east iron are used. Many of these 
caldrons have a diameter of ten feet, a depth of seven feet, 
and weigh about fifteen tons, Each one of these enormous 
kettles is placed in a well of fireproof brick and its bottom 
rests on ball-bearings supported by a pedestal of con- 
crete, centrally placed in the bottom of the well. In the 
sides’ of the well are openings communicating with the 
furnace. The kettle is rotated to prevent uneven heating. 

Occasionally it becomes necessary to lift the caldron 
‘out of the well. A crane sufficiently strong would cost a 
great deal. Frank G. Wheeler, of Appleton, Wis, uses 
detachable lifting lugs of C’shape, which fit around 
‘the rim of the ealdron 
and have a bracket at 
‘one end which engages 
the under side of the 
raised flange of the 
kettle, After three or more of 
these lugs have been clamped to 
the rim of the caldron, jacks 
fare placed under them and the 
heavy kettle is lifted from its 
support and out of the heating 
well. 


A Machine Even for 
Winding Watches 


HEN you wind your wateh 

up at night, you do not 
feel that you have’ performed a 
very strenuous operation; neither 
have you. But multiply the 
operation by twenty, a hundred, two hundred, and you 
Begin to have visions of aching fingers and sore thumbs, 
This is exactly the way the wateh repairer finds it. 

‘To save both time and fingers, an ingenious watch- 
maker invented the winder, a photograph of which is 
reproduced above. It is merely a metal clip to hold the 
watch and a clutch that engages the winding key. Tnsert 
the watch in the clip, hold it tightly, turn the handle 
aa few times, and the watch is wound. 

Many a repairer has several hundred watches on his 
racks at a time, and some such device as this is a great 
convenience and time-saver. 


This mechanical 
watehiwinder saves 
‘many sore fingers in 
fa large repair shop 


Popular Science Monthly 
Tum on the Gas Like Electricity 


‘OU light a match, turn on the gas—and the match 
goes out. Then you turn off the gus, look for another 

and start all over again. Ah, but there is an auto- 
matic gas-lighter, invented by Edward Obermeyer of Neasen 
City, Mich. 

It'is so constructed that an electric spark jumps across 
the tip of the gas-jet every time the gas is turned on, Fur- 
thermore, if the gas should be blown out accidentally the 
spark will reappear and ignite the escaping gas. The gas- 
cock has a bar within it that is part of an electric cireuit. 
When the valve is closed the bar does not touch a 
contact point near it and the circuit is broken. But when 
the cock is turned and tie valve opened the two contact 

points touch each other 

and the circuit closes. 

L ‘A current is induced 

from cae into a second circuit, 

‘whose contact points 
fare spaced a short dis- 
directly 


A athe tip ot the 
current 
‘As, the eye tank rotated strong enough tocausen 
{nto molds; two men handle i easily spark tojump acrossthe 
ap and light the gas, 
is ‘Once the gas is 
Making It Easy to Handle went (Goa ae 
Molten Metal as rekindled ang the flame will ex- 


Ghereait ieaspark — pand the arm that 
just above the furnishes one of 
tip of the jet 


‘ADLING molten iron by bucket requires 

plenty of help and much care. A Cleve- 
land foundryman has invented an efficient 
Indling-machine that can be worked by two men. 


i hia expansion breaks the 
‘A cylindrical tank mounted on wheels q 

that run in tracks is filled with molten iron. cheultand dos aay withthe park 

One sman moves the tank until it is directly 

over troughs that lead to the molds. Then yer man 

turns a handle and the tank revolves. Two nozzles In Case of Emergency Use the 

discharge the fron into the troughs every time the cylinder Wayside Telephone 


is rotated. The tank is then rolled onto next set. 

OU start to skid, lose control of your car, and crash 
gets tank mate of heavy boilerplate lined with Yvert noaher car You are mica fom the 
nearest town—what's to be done? In a case like this 
a “wayside telephone” #9 a godsend. All you need is akey 
‘to the telephone box. These boxes are painted red and 
white and are located a mile apart on the road along 
the Mohawk river in New York Stat In case of acci- 
dent of any kind, you walk to the nearest one, and open 
‘it. Inside you will find a telephone and a list of the 
nearest doctors, garages, hospitals, and hotels, with their 
telephone numbers. 


‘These five pieces of type, bearing strange Oriental 
characters, ‘were used) in’ Korea in the year 1403 


Five Centuries Old Type 


ACK in the beginning of the fifteenth centur 

Korean printer sat crostlegged in front of 
and “pulled proofs." And even in that far-off day he used 
metal type not so very different from the 
typeused now. ‘The strange Oriental charac- 
ters stood out from the upper surface of 
each piece of type, and the lower surface 
‘was curved so that it would cling firmly 
to the bed of beeswax into which it was 
sunk. The printer inked the type, laid the 
paper on it, and gently brushed the paper 


With a piece of felt. "Thus he pulled. proofs fet. "The neeret tome ses: ste. 
Atti rats ot Athen, Naaien a Sa ‘wos handy dd cop of Soe mec Sea 

Fifty pieces of this type are now in the ie" Besides ‘the telephone, there fan 
American Museum of Natural History, - emergency directory, containing the names 
New York, and fifty more are in a museum of the nearest doctors, garages, and 


in England. hotels, with ther telephone numbers 
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Why Small Models Won't Work When Enlarged 


The Patent Office abandoned them long ago 


ANY years ago the Patent 
Office abandoned the practice 
of requiring working models 


when issuing patents. This was done 


in the face of increasing complexities 
in the devices presented for patenting. 
‘Now patents are issued on the basis of 


drawings and descriptions, except 
special eases. 

Tt was found that models were often 
more misleading than instructive. ‘The 
full-sized model may prove imprac- 
tical even when the small one seems 
to work perfectly; and the reverse may 
be true—a large design may give 
results to an extent that was 
not indicated at all in the small 
model. 

Probably no better device for 
iMlustrating the achievements 
‘and perfection of modern design 
could be found than the type- 
writer of the present day; yet 
the same arrangement when 
made on a large seale will serve 
to illustrate just what a design 
should not be. A fourteen-ton 
typewriter was built for the San 
Franeiseo Exposition by a type- 
writer company. When this 

typewriter was operated, 
the arm earrying the type on the 
end moved ponderously up and 
atruck with a pung. Tt then fell 
buck with a clank, and bounced 
two or three times before coming 
to rest. ‘These arms were 50 


By C. A. Briggs 


heavy that a special engine had to 
bbe installed in the foundation below the 
typewriter to operate the parts. 

‘The spring that caused the carriage 
to move was a relatively weak one. 
If this spring had been made to seale, 
its use would soon have wrecked the 
machine. On the ordinary sized type- 
writer of this design a speed of one 
hundred and seventy words a minute 
has been obtained by the best experts. 
‘The huge model was capable of about 
thirty letters a minute. 

‘There are certain relations between 
the strength, weight, inertia, size, 


time of action, and deflection that 
dominate design; and good design is 
always consistent in this respect. 
Some time ago the writer was 
shown a toy engine. The parts com- 
prised a flywheel, a crank, a piston, 
a cylinder with ‘an opening at one 
side near the closed end, and a valve 
consisting of a piece of thin sheet 
iron that could be moved back and 
forth across the opening by means of 
a rod engaging a cam mounted on the 
axis of the flywheel. Just in front of 
the valve opening there was a tin 
lamp with a wick for burning alcohol. 


When the engine was started 
the piston moved away from 
the opening and thus sucked 
in the hot alcohol flame. Just 
before the end of the stroke was 
reached the valve would close 
the opening, and the cooling of 
the hot gases would then create 
partial vacuum. ‘The result 
was that the piston was jerked 
back, ‘The power and speed of 
this little engine was surprising. 
When going well it would simply 
roar, The behavior of the 
engine was so striking that it 
‘occurred to almost: everybody, 
fon seeing it run, that it would 
be desirable to’ make a large 
engine on the same principle. 

However, one thing on which 
the action’ of the engine de- 
pended was the very rapid cool- 
ing of the hot vapors and gases when they were shut 
up in the cylinder, Now, as the size increases, the 
quickness with which the gas cools falls off very 
rapidly; and if a large design were made the experi- 
menter would find his attempt a failure, 

‘The same thing applies to electrical devices. A 
small needle can easily be magnetized so that it will 
support its own weight. When the needle is increased 
in size until it becomes a bar, the point is soon 
reached where the bar will not be able to support its 

own weight. 

In electrical machinery the heating of the 
paris is often the limiting faetor in the eapacity 
for use of a device. The heating tends to 
increase with the volume, and the ability to 
dispose of this heat increases as the surface is 
exposed. ‘The volume increases as the cube 
‘of the dimensions, and the surface as the 
square of the dimensions. Tt is therefore 

necessary in the larger sizes of 
machines to alter the design to 
provide, among other things, the 
necessary arrangement for getting 
id of the heat. 


‘The molten brass 
is being poured 
from. the lect 


Inaide of ‘the door 


much easier. 
and provides 


riveting. 


Fiveter 
i thue 


Making Brass in an Electric Furnace 


NEW electric furnace for melting 

copper and zine to make brass has 
recently appeared, Hitherto it has been 
possible to melt these metals and alloys 
only in crucibles. 

‘The electric furnace is rotated by 
rollers and moves in two cylindrical 
tracks. The rollers are driven by a 
motor at the proper speed to make the 
furnace rotate at the rate of two revo- 
lutions a minute. The electrodes for 
melting the metal are heated by a cur- 
rent that comes through short pieces of 
flexible cable that connect with the 
track; and the current is supplied to 
the track by means of shoes which 
press against it. 

On small furnaces electrodes are ope- 
rated by hand, but on the larger fur- 
haces automatic electrode control i) 
used. In the small furnaces the door is 
in one end only, but in the larger fur- 
naces both endsare provided with doors. 
In the lower of the two pictures above 
you ean see the latch that holds the 
oor shut when the furnace is charged, 
andalsotheelectrode projecting through 
the door. The contact shoes are shown 
prossing against the track, 

‘The cable that supplies the power to 
‘the furnace comes from conduits in the 
floor. The operator regulates the flow 
of the current by means of a hand- 
wheel. The upper ture shows the 
metal being poured from the furnace. 
‘The operator at the switchboard is con- 
trolling the furnace by means of push- 
buttons. The two men in front are 
holding the bucket. 


Probably the most important of all 
factors in reliable and efficient furnace 
operation is the furnace lining. Espe- 
cially is this true with the melting of 
non-ferrous metals, where a lining with 
many joints will have a decided ten- 
dency to absorb metal. In order to 
overcome this difficulty the lining 
should have as few joints as por 
sible. 

In this furnace the electrode supports 
‘at each end of the shell are made in 
‘one piece, and they may be removed 
simply by unbolting them from the 
end plates. The shell ean be lifted 
off the rollers by a suitable hoist 
or eran 
just as if 
it were a 
barrel, and 
turned on 
end. Thus 
the end plate 
of the fur- 
nace can be 
unbolted and 
removed from 
the shell. 


‘The door of 
the furnace 
is made of 


one solid 
piece of brick, 
with a hole 
in the center 
through 
which the 
electrode pro- 
jects. 
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A Grip for the Rivet 


AT-TAT-TAT! 

everything else; and the riveter must listen to it all 

jay long while he tightly grasps the vibrating hammer, 
A hard life, to be sure. 

But a grip has been invented that will make his work 

It fits over the business end of the hammer 

sure grip. The riveter simply grasps a pro~ 

fecting handle in order to guide the hammer to the work. 

The grip is made of steel and can be used on chipping 

or ealking hammers. 
left-hand riveting, and is particularly helpful for over~ 


The sound of riveting drowns 


It adapts itsel’ to either right- or 


‘A grip has been invented that 
fies over the muzzle end of « 
hammer and has 
"handle “that the 
his work 
‘much easiet 


A New Reason for a 
Clean Face 


ID you ever have to start on 
business to a distant city on a 
few minutes’ notice, with just time to 
buy your railroad ticket, a tooth- 
brush, and a clean collar? Perhaps 
that is what was in Charles E. Gron- 
beck’s mind when he invented a 
vest-pocket edition of the safety razor. 
‘The new razor consists simply of a 
light frame to take 
the blade. The 
lower edge of the 
frame is provided 
with the familiar 
serrated edge to 
smooth down the 
cheek and bring up 
the bristles for 
slaughter, while an 
extension” of th 
frame provites a 
firm grip for the 
thumb and first 
finger of the shaver 
The inventor 
points out that his 
device is self-con- 
tained, and that a 
closer ‘grip -is had 
than is possible 
with along-handled 
razor. 
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Around the World in a Minute 


‘OU can cross the Atlantic ocean in 

‘three seconds! Leap over a 
voleano in one bound! Race from the 
North to the South Pole in half a 
minute! That is, if you visit the 
miniature Earth built in Boy Land, 
Santa Barbara, Cal. ‘The Earth is 
laid out flat, map fashion, and covers 
about two acres of ground. ‘The con- 
tinents, rivers, lakes, and oceans are 
exact small reproductions of those 
on the Earth. Every wrinkle, moun- 
tain, and valley is in perfect proportion. 
‘The waters of the Earth are there, 
too—the Atlantic being about three 
feet deep. 

Boy Land is a school founded by 
Prince Hopkins; the building of the 
Earth is his way of teaching geography 
to his pupils. Mr. Hopkins, who is 
going to start another Bey Land 
school at Stamford, Conn., tells us 
the followin, 
When I started my school in 
Santa Barbara I had a dike built 
across a little valley, I then said to 
the boys: “The pool of water formed 
by this little dike will represent the 
Atlantic ocean, We will take a Mer- 
cator’s map of the world to show us 
how we should dig the shore lines to 
make them resemble the shores of 
America and of Europe, Then we 
ean build boats to sail across, like 
big steamers that cross the ocean.’ 
‘We took map down, and drove stakes 
into the ground from which to stretch 
strings from north to south or 
from east and west, to represent 
lines of latitude and longitude. 
jext_ we marked the con- 
tours of shore lines by means 
of a tennis-court marker, and 
we dug earth from the ocean 
and lakes to pile up into the 
mountain ridges. ‘To make this 
physical labor more exciting, T 
had a little dredger boat made 
forthem, Onitsarrival, the boys 
inspected this boat with great in- 
terest. We floated it 


at the time of the opening of the 
canals, the boys themselves putting 
in the Suez and Panama canals. 

“A railroad system will connect the 
series of small cottages at one end of 
Boy Land with the main cottage at the 
other end. It will be used not merely 
as a toy, but asa valuable means of 
transportation. 


vegetables, 
wood, ete., will be taken to the main 
building. 

“At Boy Land we sometimes take 
our history books out on the huge 
‘open-air map of the world and there 
dramatize various events at what 
corresponds to the very spot where 
the real lifedrama was originally 
enacted. ‘The main purpose of the 
map is, of course, to visualize geog- 
raphy.’ It’s large enough so. that 
the boy himself can paddle through 
the world’s chief waterways; and the 
railroad lines of the various nations 
are presented in miniature. ‘The boys 
have, of course, built the ranges of 
mountains in relief, and have here and 
there represented agricultural products 
of the different countries. 

“While the map was still in construc- 
tion a lively commerce sprang up. Little 
ships traveled along the main water- 
ways, and we began to lay the main 
trunk railways of the world with toy 
railroad tracks." 


‘The snail is eight inches long, and 
ceamne originally from East Attica 


A Giant Snail and Her Egg 
Side by Side 

NE of London's foremost Zoos is 

very much excited—it has added 
to its collection some giants. They 
are snails, and many of them measure 
as much as eight inches. If you 
picked one up it would just about fit 
in your hand. 

‘These snails came from East Africa; 
had they remained there much longer 
they probably would have been eaten: 
by the natives, Both the snail and 
‘its egg are considered delicacies in 
‘that far-off land. 

‘The eee 


exg. A picture of 
her egg side by side ix shown in the 
picture above. 


Cultivating Cooties for 
Scientific Reasons 


N incubator for cooties! Service 
‘men might think this superffuous 
trouble, when so many of the cooties 
could be freely obtained from the 
foreign camps during the war. But 
to study the pest scientifically an ‘neu- 
bator for rearing them was required, 
the investigators devising an arrange- 
ment for bringing up great: numbers of 
the lice. ‘The coo- 


inthe ocean above 
the dike. A gasoline 
engine inside, which 
‘one boy could oper~ 
ate, ran alittle chain 
of buekets. 

“The mechanical 
efficiency of this 
machine was low, 
but its psychologi- 
cal efficiency was 
high, since digging 
became much more 
interesting when 
carried on to the 
music of the little 
dredger chug-chug- 

ear by. 


ties had to be fed, 
and human blood 
is their food, 0 
‘volunteers sacrificed 
themselves for the 
cause. As many as 
four thousand were 
fed at one time on 
the forearm of one 
person, 

Since it has been 
found thatthegerms 
of several diseases 
are carried by the 
cootie, Serbia typhus 
fever being one of 
‘them, theneed of in- 
cubator methodsfor 


<i 


ens dreiger en 


enabling scientific 


gine-boat demand- 
ed great attention 


study to eradicate 
the evil is apparent, 
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Things New in the 


Here are a few suggestions 
comfort: choose the ones 


Covered with racing laurels, this aged 
car came from France to hang 


‘The slidable trunkeholder includes 
‘springs which support the trunk $0 
that its contents are not shaken even 
‘when the car travels over rough roads 


World of Motors 


for your convenience and 
best suited to your needs 


Eewithia a few hours of duck country 


made ofthe best cutting 
steel with a elf-center 


Easily transformable into either an ambulance 
‘or a limousine, this novel automobile serves 
42 twofold purpose’ for itn renting owner 


Prohibition has not yet reached Bombay, India; 
‘nevertheless a wine-cask serves 
{alner for street sprinkling. The 
‘Spon a motor-track. Formerly exceartswere used 
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A Sailboat that Can’t Sink 


LOW you sce a German inventor in his aluminum 
boat. “Aluminum is light enough to make a fast 
g-craft, but this very lightness tends to cause the 


capsize 


case, what happens to the passengers? Th 
re perfectly safe: the ha automatically over 
the peo at goes over. The 
forces the lower two shut and gravity drops the 
Upper 6 
Aiter 1 settled on ita side, the inmates 
open one of the upper hatches and shout for help, 


Here is a bread-dough flower 

inthe making: Madame Get- flowers were made from 
ticker doce most of the shap- bread dough, taken from the 
Ing with her hands, but she heart of hot (rh bread 
tlso uses pincers and sealpels and kneaded. into shape 


Bread Flowers for Sale Here 


Dont, eth bet breeds Indietiie 

doubt this, take a piece in your hand and s 
‘When you open your hand you will have a soggy, hea 
of dough in it. Madame Prosper Gatticker, of Paris, did 
this once, and ahe kept right on squeezing and shaping it until 
he had in her hand a perfect imitation of a rose. She hardened 
it in front of the fire and painted it red. And so she began 
making artificial flowers out of bread 


artifical 


dough, She sold them, and turned 
the money over to the poor. 
You see, Madame Gatticker is one 

Of the idle rich, and she does this work Bade of aluminum 
partly to fill up the time and also to # built in Germany 
interest her friends in  philanthro Ot course sn aluminum boat 
work. During the war she sent acs easly: but the hatches 
packages to many lonely soldiers, and ae 

was known as La Marraine Mye the people within open one 


theupperhatchen aadcallforhly 


A Train Helps Out 
an Airplane 
ILOT'P. W. Smith was ready to 


feriewe—the mysterious yodmother, 


This Clock Calls Nurse and Medicine 


LANG! ‘The clock strikes one. A moned by the striking of the wateh- 
little door above the face flies ful clock. 


open. 

To let the cookoo out? No; the 
medicine bottle. You see, the clock 
fs part of a medicine chest for use in 
hospitals, 

The striking of the clock summons 
the nurse, and when she arrives she 
finds before her the open door. Inside 
it there is a small revolving 
table on which are placed 
the different medicines that 
e is tolgive to her patients 
‘at that hour. 

Within the chest there 
are several small revolving 
tables, one for every hour 
of the day. Each table is 
marked with its particular 
hour. Every morning the 
‘nurse puts on the one-o'clock: 
table the medicines that 
hould be given to her 
patients at one o'clock. 
She does the same thing 
for every other hour in the 
day, and then goes away 
and’ forgets all about the 
bottles until she is sum- 


‘The clock goes round, and as each 
hour strikes, its corresponding table 
moves into place in front of the medi- 
ccine-chest door. 

‘The nurse, on arriving, simply lifts 
the bottles’ of medicine from the 
revolving table and gives each patient 
his particular dose. 


When the clock strikes, adoor fies open and a 
bottle of medicine stands behind it on a revolv- 
ingtable;therelsatable foreach hour ofthe day 


hop off on his daily letter-carrying 
trip to Chicago, and he went to t) 
shed to get some water for his engine. 
Alas, he found there was none; the 
pipes had frozen overnight. 

‘As he stood pondering, the toot 
of a train whistle sounded in the 
distance, and in a few minutes a 
‘train passed within a hun- 
dred feet of the hangar, As 
it approached the pilot 
flagged it and told the en- 
ineer his troubles, 

“Glad to help you out,’ 
said the obliging engineer 
of the train. 

The passengers, accus- 
tomed to delays, did't mind 
this one, ‘Two fi'ty-gallon 
tanks, whieh had held gaso- 
line, were rolled up the rail- 
road embankment and filled 
with hot water fresh from 
the boiler. 

In a very short time the 
airplane had started, and 
the letters it earried arrived 
on time. 
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Cleaning Out the 
Hornets’ Nest 


"HEN hornets build their 
nest outside your win- 
dow, clean them out with a 
‘vacuum cleaner, says Mr. 
A.E, Gardner, of Philadelphia. 
“T attached a piece of piping 
to my vacuum cleaner,” says 
he, ‘and held the end up under 
the epening of tk> hornets? 
nest; then I turned on the 
power. Hundreds of hornets 
ured forth and were prompt- 

ly sueked down the pipe. 
‘Later I carefully opened 
the bag of the cleaner, 
ful lest there were som 
alive, But they were all dea?’ 


Concrete towers go 


“ AQ SECOND tower of Babel!” 
‘murmured the wondering 
townsfolk of Southwick, on the 
coast of England, as they watched 
the erection of a curious tower-like 
structure on the beach. The tower 
was hexagonal in shape. There 
‘were four stories, each one sixteen 
feet high, and the stories receded 
gradually, On top of all was a 
great tower. When it was half fin- 
ished another one was started. 
The towers turned out to be 
great salvage ships, built by the 
English government for use in rais- 
ing vewels that were torpedoed in 
the war. They are so constructed 
that they can dig up ships that have 


Tanks in the Sight-Seeing Business 


OUNTAIN climbing 

is hard work for most 
people, but easy work for 
tanks; consequently, many 
of the French war tanks 
that are now idle are being 
made over into sight-seeing 
buses for use on Alpine 
mountain roads. 

‘At the right you see a 
Peugeot tank that has been 
made over to accommodate 
ten passengers. While the 
tank slowly crawls along, 
the people sitting on top of 
it can give all their atten- 
tion to the wonderful seen- 
ery about them. 

‘A tank, as you know, ean 
successfully climb over al- 
‘most any obstacle, and will 
move calmly onward from 
a most perilous angle. 


towers go out after mnken ship and with the nd of the 
tide, are able to dag it inshore: rot 
the towers ae fled’ with wate and Sunk to the depth ofthe ship 


Raising Sunken Ships with Hollow Towers 


sunk in water deeper than twenty 
fathoms. 

Each story is made up of hollow con- 
erete boxes four feet square and two 
feet wide. They are fastened together 
by steel cables. Thus the whole struc- 
ture is very strong, and yet light 
enough to float in fifteen feet of water. 
‘Now for the action! 

‘Two of these floating towers are sent 
out to salvage a ship. Suppose the 
ship is in fairly shallow water. ‘The 
towers are towed out and stationed 
‘one on each side of the wreck. Divers 
pass steel hawsers from the towers 
under the wreck, and make sure that 
itis held fast. 

Whenthetideislowest,thehawsersare 
tightened. As the tide rises, 
the buoyancy of the towers 
raises the wreck from the 
bottom. ‘The whole outfit 
is then towed inland until 
the wreck hits bottom. At 
low tide the hawsers are 
tightened, and the process is 
repeated until the wreck is 
near enough to shore to be 
patched. 

In places where there is 
not enough tide, water is 
pumped into the towers and 
they sink. When the wreck 
is properly roped, the water 
is pumped out again. And 
as the towers rise they take 
the wreck with them. Old 
hhulks have often been used 
for this kind of salvage 
work, but this is the first 
time’ that conerete ships 
have been specially built 
primarily for the purpose of 
salvaging. 


Seat oe vaeatoe 
can easly ‘be by a device 
that gives twelve gradations of power 


How to Cut Down Your 
Electric Light Bills 
VERY user of electric light has 
it in his power to cut down his 
alectric light bills by avoiding waste 
‘as much as possible, ‘The most radical 
‘way of practising economy in the use 
of light consists in turning off the 
current when the light is not needed. 
But often, while the full intensity of 
the light, is not required, there must 
be some light. For several years there 
have been inthe market electric lamp 
sockets that make it possible to obtain 
from two to five gradations of light 
by setting a switeh increasing or dim 
inishing the resistance of the rhoostat 
in the sock 
Recently a mew  light-regulating 
socket has been invented with which 
twelve gradations of light may be 
obtained by the mere pulling of chains 
operating the switch of the rheostat. 
‘The gradations range from the full 
light ‘obtainable from a forty-watt 
lamp to a faint glow of the filament 
when the current is reduced to five 
watts, 


The Drum that Wears 
a Wound Stripe 


HEY were gathering in 

‘the wounded after one 
of the battles at Verdun, 
when they came across a 
dram that had been shot 
through the head. Tt was 
taken to the hospital and 
given a new one. In a short 
time it was back at the front, 
{in active service again. 

‘Now that the war is over, 
the drum has been ordered 
back to the Marine Corps 
camp at Quantico, Va, The 
regiment decided to present 
it with wound and service 
stripes—but a drum has no 
sleeves to wear them on. So 
the four service stripes were 
attached to one side of its 
head, and one wound stripe 


Shot the head at Verdun, this drum now weart 
Yee Biaeed on the other lon gel rage “4 
. tomeone has slo presented with = Crow de Guere 


PPLES, pears, and other hardy 
fruit, beets, carrots, cabbages, 
and other products of the truck-farm, 
are usually shipped in barrels. Pack- 
ing fruit in barrels so that it is not 
|| injured in transportation requires 
some skill and experience, but, the 
most difficult part of the packing 
‘operation is closing the packed barrel 
by placing its head in position and 
fastening it down, 

‘An apparatus’ recently patented 
greatly facilitates this closing oper- 
ation. It consists of a base shaped to 
receive the bottom of the barrel, two 
{iltable posts which support | the 
framework of the closing mechanism, 


‘After the baret has been 
fn the bese of the 

ard motion of a lever. wii 
head of the ‘barrel’ home Into 
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Packing the Farmer's Fruit 


and the lever arrangement by which 
the head of the barrel is foreed down 
and into the groove provided for it. 
‘The barrel to be headed is placed 
in its proper position on the base, 
while the posts are in a tilted posi- 
tion, facilitating the placing of the 
barrel in position. ‘Then the posta 
are brought to a vertical position, the 
barrel head is placed on top of the 
barrel underneath the disk of the 
closing mechanism, and the lever is 
pressed down, foreing the barrel head 
into its groove. 

‘The disk pressing against the barrel 
head is held in a horizontal position 
by a cross-frame guided in its up-and- 
down movements by tubular guide- 
rods which slide within the two tubular 
posts supporting the closing mechan 


Advocating Pedestals 
for Students 


;VEN if you don’t put 
‘your child on a pedestal, 
his school-teacher probably 
will—for the new pedestal 
school-room seat is becoming 
increasingly popular. Ong 
child's seat and the desk of 
the child behind him are 
mounted on a pedestal, 80 
that either one or both of 
‘them may be easily removed: 
‘The pedestal takes up 
much less room than the 
usual spreading leg support 
with its complicated frame- 
work. The height of both 
desk and seat on the pedestal 
can be adjusted to suit the 
pupil, and the seat is mount 
‘ed swivel fashion, so that he 
may swing it lightly from 
side to side. 
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Jumping the Dams with Your Ship 


A boat-lifting mechanism that would open waterways now closed 


MECHANICAL fish that can 
jump a dam is the idea of 
mn Jargen Richard Haalek, who 
emigrated from Stelle, Germany, to 
this country about ten years ago. 
Many tributary streams would teem 
with life but for the spots along their 
course where canals or expensive sys- 
tems of locks would have to be built. 

‘The new idea would do away with 
such difficulties, Only a system of 
dams needs to be constructed, each 
diam being furnished with the meehan- 
ical contrivance for lifting boat, cargo 
and all, over the obstruction. Stand- 
ardized forms of river boats would 
be used. 

‘The boat-lifting mechanism is a 


structural steel framework composed 
of two triangular-shaped side members 
joined at the top by a horizontal 
transverse pivot-shaft; on this is 
mounted a bridgelike cradle. The 
two aides are made rigid by transverse 
girders, which also provide for mount- 
ing the whole upon four four-wheeled 
trucks running on a track laid on the 
bottom of the river and extending up 
over the dam. 

‘The boat is hung from the overhead 
pivot-shaft by two bridge-like mem- 
bers that are suitably tied together 
by crosgirders and provided with 
a longitudinal track on which run 
‘two small carriages with pulleys over 
which the boatlifting cables extend 


downward from the drums in the 
house mounted midway between the 
bridge members. 

In operation the boat is first floated 
between the side members and under 
the lifting platform. ‘Then the small 
carriages on the lifting platform are 
moved back or forth until the ropes 
drop perpendicularly, when they are 
connected with the special cables at- 
tached near each end of the boat. 
‘This done, the boat with its cargo is 
lifted by electrical power bodily out 
of the water. The framework is set 
in motion, the gear wheels toothed in 
the track so they cannot slip. Freedom 
to swing permits the platform to hold 
the boat in a horizontal position. 


— 


Put Out of the Race by a Pirate of the Air 


[ATTACKED by a winged pirate, Lieutenant Etienne But, although victorious ia the strange combat, the airplane 
Poulet, competing in the recent air race from Paris to was badly crippled. The vulture had charged directly into 
‘Australia, finda narrow escape from death while flying the right propeller. The rerulting shock was more than the 
hove the mountains ‘on the Siam-Burma border. Bad blades could bear. When it is ecalled that in the American 

frans-continental race one machine was forced down because 
inva heavy rain-storm the propeller blades were worn away 
‘merely by contact with the Grops it is easy to understand the 
Shattering effect of the impact of the huge bird's body. 
from the clouds, “After circling the machine ar if mancaveriag Poulet made the best landing he could in a jumble of mountain 
for position, the great bird hurled itself at the airplane: peaks. For days he was given up as lost, but he finally 
‘Thefe was a crash, a cloud of feathers, and the Yulture’s Succeeded in repairing his machine, and limped into Maulmain 
body dropped earth “put out of the race by a bird 
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The Gum that Gertie Chews 


She can still get it for five cents in spite 
of the increased cost of manufacture 


rtugrepts Intemational i Sern 


‘You've seen Gertie stretch 


she rhythmically 
‘ever think of the 
je the chews? Tt 


larly busy since Nellie M. Hor 
ton, of Cleveland, Ohio, vented 
epiin gum nincteen Years ago 


How Gertie 


‘As for the elles on 


hat which the user gives ie 


“Thekneadcradressthemeelves 
ekcers, and the inside of the 
{im factory Hooks tach like » bakery 
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A Few of the Many 


Done with the Exhaust 
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Jor the beat anawers to 
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‘a Gasoline Engine?” —a 


umber of illustrations, in the Ai 


third prize letters are presented 
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Judges, are the 
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Things that Can Be 
of a Gasoline Engine 


Ser Monrnny offered three prizes 
"What Can You Do with the Ezhanst of 
‘second of $25, and a third of $15. Out of 
‘sinc the judges selected the ome written by 
Gaorye M. Pelerven for the second, and 
The first prize story will be printed, with a 
Scumvce MontHLy. The second and 
auldition the fire that, in the opinion of the 
editors thank both the winning and loving 
te announced on page 114 of this issue, 
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“rp oo aye of erg 

Neil, 

Of Detroit, "the motorcycle 

fe a. very uncomfortable 

‘of transportation, v0 

T decided to utilize the bent 

from the exhaust of my en- 

igine to warn tay hand and 

fect. No. 1 @ Linch pipe 
wish 


fly’ valver: 
nd "Sa Hlesible joint 


Third Prise, Clifford A. Butterworth, of Newton 

Center, Maas., made a cooker for touring. - The 

‘construction ia ‘clearly shown -in sectional view 
Fig. 2's the food-container, and Fig. 3 is 

the pattern for the bottom of the case 

the heat regulating valve 

hhow the cooker looks when mousted on te car 


"ig. 4 shows 
‘The illustration shows 


Harry H. Phillips, of Waukesha, Wis, used the exhaust 
Of n wtationary engine to keep the water in a cattle 
thnk from freesing. Hie tan a single loop coil of Sich 


galvanized iron pipe to 3 inches of the bottom of the 
Ek, std connected it to the exhaust pipe of the 
‘emginc Neciless to mention, it worked perfectly 
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Making a Monkey of | 
the Photographer | 


the 


missing link; be fa as 
Ruman asa dumb animal 

‘can be. One of his 

hobbies Is photography 

He will set up a camera, om 

focus it, snap a picture, a gag 


and then stand eagerly by while itis 
developed—he ham’t learned to develop 
hi own pictures as yet. 

‘This famous ape is a popular model. He 
pored for a picture, painted by Franz 
Simons, that was exhibited in Paris and 
sold for twenty thousand francs. If Link 
‘were a man he would undoubtedly join 
the navy; for he enjoys wearing a sailor's 


sult. 
0 two flights up and see the sergeant,” 


nized War Department is more businesslike. 
the service to young men it sends the recruiting office out after 
them. ‘The body of an old motor-truck forms the foundation 
for this one, which is a tent on wheels. 
"The tent travels around New York city, stopping at any 
likely-looking corner. "The outside of the platform built around 
the truck makes a good signboard for recruiting slogans. 


Where the Office Seeks the Man 
wed to be 


‘Tearing Down the Victory Arch 


"HEN the war ended, New York built 
‘a great Victory Arch acrom Fifth 
Avenue; it cost forty thousand dollars, 
Under it passed New York's returning 
heroes and distinguiahed visitors. 
But, now that New York bas done all 
the victory parading it intends to, the 
arch is being torn down. 
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A Movie Star of 
the Future? 


HE fattent bay in 
Che world liven at 
Laleowter, England, Hin 
in Lenny’ Mason: 
Yet you can be sure that 
Dut his mother 
‘Lenny. Fatty's 
‘waistline meaaures sixty- 
nine inches; his chest, sixty-four; his 
thigh twenty-oight; and the calf of his leg 
twenty-four. So far, he has only two 
ching, but of course he may cultivate 
more, for he is only sixteen years old. 
‘weighs thirty stones, we are told, | What's 
stone? The dictionary tells us that it is 
about fourteen pounds. Thus Fatty’ 
weight, translated into United States 
English, is four hundred and twenty pounds! 


Enough Cheese for a Lifetime 
BIG cheese! Most of us have called our enemies that 
at some time, Hut did we realize what we were talking 
about? A. big cheese—in fact, the biggest cheese—ix shown 
in the picture below. It weighs more than forty thousand 
pounds, and is ten feet in diameter. 

We are told that it was “built” by Mr. N. Simon for the 
National Dairy Show in Chicago. It was held together by 
metal rods and bands. It was planned to open it at the show 
‘and feed it to the public. 
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He Put a Rudder on His Sled 


LEDS that are steored 

by the rider pushing 
bar at the front came in 
just in time to save fathers 
from bankruptey as shoe 
prices ‘soared. But one 
Youngster at least wasn't 
Satisfied with this improve- 
‘ment on the old-fashioned 
hheel - and - toe method of 
steering. 

“My sled just ties 
down the hil,” he was 
boasting, when his ear 
was caught by, the 
word “fly.” ‘That 
naturally suggested 
frplanes, and —air- 
planes as naturally 
‘nuggested—well, look 
‘at the picture, "Thus 
fare inventions born. 

The result was an 
‘aerial rudder, which the inventor says is 
rnot only good fun, but a real advance 
in steering apparatus for sleds. 


© Peg thatntng 


Gid-dap There, Llama 


LAMAS are used in South America as 
‘beasts of burden. But when a few 
‘choice ones are picked out for foreign Zoos, 
they quit work entirely and lead a life of 
Jorury—exeept in some of "England's 
‘There they are harnewed to a wagon 
for amusing children. ‘The head keeper 
of their new home trained them to 
draw a wagon, and now every day 
they travel the paths of th 
earrying « load behind them. 
Marnas may not I 
It is for their own 
Tong been told that 
devil's workshop, 
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No Females Allowed on This 
Holy Mountain 


CEINGING {0 the cll at the top, of 
‘Mount Athos, in Greece, the wooden 
rookeries shown in the picture above may 
be considered the most modern thing in 
clit dwellings or the most ancient in 


cyacrapers, depending on the point of 
view. The clustered buildings house the 
Romikon monastery. ‘The population of 
Mount Athos is about six thousand, of 
whom perhaps half are monks. Not only 
‘women but all female animals are excluded 
from the holy mountain. 


I'll Shoot You a Game of Pool , 


THEY are making the xm live, up 
to the phrase in some New York 
pool-rooms, where “machine-gun” pool has 
been introduced. 

Inside the barrel of the pool gun is a 
miniature cue driven by a strong spring. 
‘The player places his eve ball in the gun, 
aims at the ball he hopes to drive into a 
pocket, and fires. ‘The pool gun has sights 
to help direet the aim. 


A Trap-Door for Cards 


BILGE fends inspired Frederic 
J. Muspratt, of St. Helier, Channel 
sla, to invent a eardctable with 

‘trapdoor in the center through 
‘hich the eards may be dropped 
‘when each hand is over. Instead 
of simply picking up the cards apd 
Shuiling them, you fish around 

under the table's edge 
for ‘n lever, pull. it 
ad wait til ll the earda 
have disappeared before 
you let go. Then you 
ather. the cards from 
the tray. The object of 
the device is speed. 

‘We doubt. the ef 
ciency of this trap-door 
rethod of gathering 
{ards but by den. 

‘moving the lever 
‘you might rid yourself of 
bad hand. 


Josephine the Joy-Rider 


BELOW you sco Josephine riding in an 
‘automobile. Josephine is a cow of the 
Jersey persuasion, and her chauffeur is a 
Baptist minister of Bolivar, Mo. A meme 
ber of his church gave Josephine to the 
‘uinister on condition that he would carry 
her home in his ear. 

Both rear doors of the car were dropped 
‘open and the floor between the seats 
‘was filled with straw. A temporary. 
chute was constructed, and the cow. 
was led into the ear’ and securely 
Inubed fore and aft. She stood up 
mont of the way home, her feet resting 
on the running-boards on each side 
of the ear 
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Flying Straight Up with Whirling Wings 
The helicopter’s most recent advocate is the 
scientist and inventor, Peter Cooper Hewitt 


NOTED scientist, Peter Cooper 
Hewitt, inventor of the mereury- 
Vapor electri¢ lamp, recommends fly- 
ing on the plan that Leonardo da Vinei 
said he would adopt if he had the 
power. In other words, Cooper Hewitt 
advocates a helicopter, which means 
that his machine is tobe lifted by a 
serew propeller which rotates horizon- 
tally to obtain lift and obliquely to 
obtain both lift and propulsion. By 
twirling a toy propeller in the fingers 
with its shaft at forty-five degrees, 
one observes that when the blade on one 
side isin a position that giveslift, 
the other blade is in a position 
to give propulsion. By varying 
the angle of the shaft, lift and 
propulsion can be obtained in 
different proportions. ‘The ma- 
chine goes straight up when the 
shaft is vertical, and it fies hori- 
zontally when ‘the shaft is in- 
clined #0 that the lift produced 
is just suficient to keep the 
machine suspen ted. 

If only one helicopter serew 
were used, the engine driving 
it would spin itself around in 
the opposite direetion. Half the 
power would be wasted and the 
pilot much discomfited. The 
plan therefore calls for two 
screws mounted on telescoping. 
shafts and driven in opposite 
directions. For inclining the 
double shaft at the will of the 
pilot, one or more auxiliary 
small screw propellers may be 
used, When the engine and 
body of the machine are hung 
considerably below the helicop- 
ters, as in the testing apparatus 
shown herewith, the push re- 
quired at the level of the engine 
for slanting the main shaft 
ean be very moderate. Once 
the machine flies horizontally 
by this means, the wind resist- 
ance against ‘the body helps 
to maintain the slant. If it is 
roversed by the auxiliary pro- 
pellers, the machine flies in the 
opposite direction. All steering, 
up and down and sideways, ean 
thus be accomplished by manag- 
ingthe slant, butMr. Hewitt does 
not as yet disclose the mechanism that 
‘he proposes to employ for this purpose. 

‘When a surplus of power is suddenly 
applied, the machine jumps in the 
direction in which it is aimed, as it 
has only its weight but no great areas 
of body and wings to retard it. If 
the power gives out, the machine falls; 
but the helicopters prevent spinning, 
having opposite pitch, and break the 
velocity of the descent somewhat. 

‘So far, the helicopter plan has had 


‘By Marius C. Krarup 


no followers exeept in thesry, most'y 
because the lift thrust obtainable ‘rom 
an ordinary propeller serew is very 
small, It is difficult to get more than 
a 200-pound thrust from an eight-foot 
propeller at one thousand revolutions 
a minute, This small thrust will 
operate at great forward speed when 
given the chance, as is done in the 
propulsion of an airplane, but that 
does not help to lift the much greater 
weight of a machine straight up, ever 
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. C. Hewitt’s helicopter test machine. 


For that purpose the thrust 
must exceed the weight. And to 
use many small helicopters in one 
machine is practically impossible. It 
is particularly difficult to slant them 
all, for propulsion. Besides, small 
helicopters revolving at high’ rotary 
‘speed are at best very inefficient. The 
centrifugal forces are troublesome and 
wasteful. 

The extensive experiments made 
by Mr. Hewitt show the only way in 


which helicopters can be used, ‘They 
must be very large. Those shown in 
the illustration are fifty-one feet in 
diameter. The four blades are twelve 
feet long and two feet six inches wide. 
‘They are really airplane wings mounted 
to be whirled around. ‘The maximum 
rotary speed used is seventy revolutions 
minute, but this gives a linear speed 
of one hundred miles an hour at the 
middle of each blade. 

‘To get a lift of 2,550 pounds with this 
machine it is necessary to rotate the 
helicopterat 70revolutions aminuteand 

this requires 126.5 horsepower. 
At 46.5 revolutions a minute the 
power is more efficient, since gt 
this speed 44.4 horsepower lifts 
1,800 pounds, but this lift is not 
of any use if the machine weighs 
more. What the lift must. be 
when part of the power is used 
for propulsion does not seem to 
be determined as yet. If 126 
horsepower is required for sup- 
porting a machine weighing 
2,560 pounds and more for flying 
it, the helicopter plan does not 
yet promise an efficiency equal 
to that of an ordinary airplane, 

‘The following table gives re- 
sults obtained with the Peter 


Cooper Hewitt helicopter testing 
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Once They Would Have Burned Him 


EN have been tortured and burned 
fat the stake for uptetting ideas 
Galileo and Copernicus had a'haed time of it 
in their day. Now comes a revolutionist, an 
Wdeacupsetter as great as any. He is Pro- 
fessor Albert Einstein, and his idea-upsetting 
theory of relativity will make {e necemary 
to rewrite Newton's laws of gravitation and 
every tert-booie on physics 

‘Einstein starts. with two suppositions. 
One is that all motion is relative. Ia the 


eabin of a ship you canaot tell whether you 


‘moving OF not without looking out of 
window. “Ts'a man who is walling from 
stem to stern of a ship at the same rate that 
the ship is moving in the opposite direction 
standing still or not? If astronomers could 
‘not sce the stars, they would not know that 
the earth is moving. 

instein's second supposition is this: The 
speed of light (186,000 miles a vecond) cannot 
Be increased. or diminished. This is. ike 
saying that the speed of a rifle bullet is always. 
the same when iis fired forward or backward 
from an airplane going at one hundred and 


twenty miles an hour. Nothing can be faster 


than light. Newton says that’ gravitation 
acts nstantancously "throughout. space. 
"No," says Einstein, “the action of gravi 


tation i not instantaneous: # cannot exceed 
the velocity of light.” 

‘What is your size? What is your shape? 
“Tell me how fast you are snoving and in 
what direction,” says Einstein, “and 1 will 
answer. If you are traveling ‘vertically 
lupward at the rate of 136,000 miles a second, 
you are not six fect tall, as you supposed, 
ae just three. But horisontally you will 
measure six fect. Tt is no use to bring ia a 
standard yardstick and start to meas 
for that too contracts and measures only & 
hala yard vertically bel 

‘Light is form of energy. Therefore, says 
Einstein, it must have mass and must be 
affected ‘by gravitation. "In other words, 
you ought to be able to weigh light But 
how? Tt moves so fast that it cannot be 
‘weighed on the earth. If we could see a star 
Close up to the edge of the sun. a ray of light 
coming from the star would bend under its 


at the Stake 


own weight, and the star would be seen, not 
‘where it actually is, but a litte bit to one side, 
During the last solar eclipse exactly. what 
Einstein predicted happened. “A light from 
fastar was deflected, just as a bullet fired from 
2 gun’ gradually curves toward the earth, 
Wecan safely speak of a pound of light now. 
As a matter of fact, the sun showers on the 
‘earth 160 tons of ight daily. 

‘Other astonishing consequences follow as 
soon as Einstein's. theory of relativity, ix 
Sccepted. Straight lines do not exist. They 
fre parts of gigantic curves, Travel fast 
‘enough on a straight Tine, sad you will come 
‘back to your starting-point. Tt would take 
2 beam of light 30,000,000 years to describe 
complete circle. 

‘All this seems 


like sheer nonsense 
And yet,” Einstein's statements hove been 
proved "to be true by, experiments! You 
Rave been living in a dream world. Your 
Conception of tine and space are true only 
within limits. "" Wake up," says Einstein, 
Sand, acquaint yourself’ with the real 
world.” 
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Do It with Tools and Machinery 


fos Weaver, of Bator 
invented’ a completely 


trade, Should the device slip, 
fn live circuits, itis rendered 


fled. backward with the 
me facility an forward. The dredge rests 
tipon,skide on top of which re see! Falln 
the skide elt and pulley 

of the. dredge 


The operat lag the seme 
‘cond te 
Socket lays the metal tobe 


{A arinding.wheet dremer, 10 
{ati as toprosce the 
form of wheel for 


ae eee 
ecce a eee enroue ree 
Ste y a sero e 
‘The illustration above shows En 1 


the dresser ia operation 8 emg ee ae 
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Inventions that 
Will Help Make 
the Housewife’s 
Job Less Hard 


es Ret ae eins ie oe one: 
ee, pant either a head-rest or a seat at one end of the tub 


‘The combination 
the two-by-our apartinent 
aves buying three spat 


fal thing in 
the cold weather 


A Fight between a Steam and an Electric Engine a 


Se 
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‘THE sight for the heavy-weight championship was about to 

start, Down the tracks from opposite directions came the 
fighters—-a great two hundred and sisty-five ton electric 
Tocomotive vermis two monster stean locomotives, When 
the yong sounded, the steam locomotives started up and 


shoved the electric one down the track, 


‘Then the power 


twas tumed on 1a, the electric, and ft began to push dm the 


‘Other direction. T? 


MAGINE yourself 
aboard an air- 
plane, crossing a wide 
stretch of water. You 
‘are enjoying the scenery, when sud- 
denly the motor begins to stutter. 
‘A few half-hearted explosions, a grating 
‘sound, and—the engine stops. If you 
are flying low and far from the shore, 
you must fuce a landing on the water. 
‘Lower and lower soars the airplane; 
the wind whistles past the bracing- 
wires—suddenly the machine hits the 
water with a tremen- 
dous crash, Half a 
wing is carried away 
by the waves. But 
you are safe—for 1 
time being. In a 
few minutes the ma- 
chine settles lower and 
lower in the water. 
‘Then, when you have 
given up hope, a hum 
isheard in the sky,and 
a giant  flying-boat 
ands close to you and 
takes you off the 
wreeked airplane. 
Buoyancy bags, a 
new invention, will 
‘soon be found on every 
machine that has to 
traverse widestretches 
of water. Colonel 
Busteed, of the British 
‘Air Service, and Lieutenant Labranche, 
of the French Aviation Corps, are the 
inventors. Two airbags are fitted 


Steam engines slowed down, stopped 
‘dead, and then retrentes, though their throttles were opened 
to the last notch! "One, two, three, four~the steam engines 


Turning Airplanes into Seaplanes 


‘on each side of the fuselage, under the 
lower wing. ‘These bags are made of 
flexible rubber-proofed fabric, and 
when empty lie quite close to the 
fuselage, offering searcely any resis- 
tance in flight. 

The bags are inflated by means of 
an ait-bottle containing compressed 
air under a pressure of 2,000 pounds 


to the square inch. 
Since the bottle is 
very small, to save 
weight, it "does not 
contain sufficient air to fill the bag 
‘completely. 

In order to increase the volume of 
air, a very ingenious device, known 
as ‘an injector, is used. ‘This injector 
has several nozzles which communi- 
ate with the outside air; when the 
valve on top of the. steel bottle is 
‘opened air rushes at tremendous speed 

into the injector 
and then into the bag, 
which becomes rigid. 

A landing vane, 
about one foot wide 
and five feet long, 
is fitted in front of 
and below the air- 
bags. This glides 
‘over the water, just 
as the bottom surface 
of a seaplane floats, 
and absorbs alsoxthe 
most severe shocks, 
which otherwise might 
‘burst the air-bags. 

Tn some machines, 
theinflated bags might 
foul the landing wheels 
of the airplane; a spe- 
cial device is used in 
such eases, which en- 
ables the pilot to throw 
the wheels off just be- 
fore inflating the air 
bags. 
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motion a swing with an adult sitting in 
it. ‘This is a typical example of what 
is called resonance. The swing has a 
certain natural period of vibration, 
just like the pendulum of a clock, 
which makes one, two, or more beats 
every second, according to its length 
and the construction of the elock. 
‘Now, this is a perfectly general prop- 
erty of bodies or systems capable of 
vibration—that they have a definite 
period of oscillation, depending on 
their dimensions, and that, if the 
proper kind of foree is applied at 
regular intervals corresponding with 
their natural period of vibration, even 
a small force is eapable of producing 
very powerful effects. This is the 
reason why troops marching over a 
bridge are always ordered to break 
step. Were they to march in unison 
it might happen that the'r footsteps 
kept: time with one of the natural 
periods of vibration of the bridge or 
some of its members. Serious results 
might then follow. A suspension 
bridge at Manchester, England, 
many years ago actually collapsed 
under the hoofs of a troop of eavalry.. 


Danger of Osciliation 


Similarly, a building may be 
perfectly safe for ordinary use, and 
its floors able to support the weight 
of heavy machinery; yet this same 
building might be ‘thrown into 
violent vibrations if its natural 
period of oscillation should happen 
to coincide with the rate of revolu- 
tion of a motor installed within it, 
‘The same kind of effect is liable to 
‘occur and has to be guarded against 
in the design of electric installa- 
tions. If the dimensions of the 
electric circuit happen to stand in a 
certain numerical relation, powerful 
surges are liable to arise, which 
‘would either burn out the conduet- 
ing lines or else break through the 
insulation; the period of revolution 
of the dynamo, and hence the fre- 


a a 
Ht 


‘the body of the instru- 
ment, after the sound of your voice 
has died out you will hear certain of 
the strings vibrating and giving out 
their note, namely those strings one 
of whose natural periods of vibrations 
coincides with the note you sang into 
the piano. 

‘Waves in the water, waves in the 
air, waves in the earth—there we 
have et least something tangible. But 
waves in the empty space between the 
stars—how can that be? The ques 
tion is hard to answer. Modern devel- 
‘opments seem to indicate that our diffi- 
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phenomena as the 
light from sun to earth. 


But this we know: that light does 
travel through what is for all ordi- 
nary purposes empty (airless) space, 


it travels through space with the 
perfectly definite velocity of 186,000 
miles a second, identically the same as 
that of the electric waves employed 
in wireless telegraphy. Tt is one of 
the feats of the genius of Clerk Mux- 
well, that he predicted tke existence 
of these waves on theoretical grounds 
alone long before they had ever been 
observed, and that he identified light 
with them. 

‘The wave lengths of visible radia 
tion, the “light” we see, range from 
about sixteen one millionths of an inch 
for violet rays to about thirty one 
millionths of an inch for red raya, 


Where the Eye Fails 


‘Just as there are sounds too “high” 
and too “low” for the human ear to 
perceive, so there is light “too violet” 
and “too red” for the eye to see. 
But the photographie plate still detects 
ultra-violet raya with a wave length 
of about four one millionths of an 

finch. On the other hand, though a 
body may not be hot enough to 
ative out visible radiation (as at red 
or white heat), it may still be emit- 
ting “heat rays” perceptible to the 
hand or observable by means of 
special instruments. The wave 
length of these may be taken to 
extend to about twenty-four ten 
thousandths of an inch. 

Above the ultra-violet waves the 
scale is continued in X-rays, 
with a wave length of about two 
one billionths of an inch. Below 
the infracred waves comes a long 
cries of electromagnetic waves pro- 
auezd oxperimentally and ranging 
from abou: one tenth of an inch to 
many thousands of feet in length. 

Lastly, the earth being negatively 
charged, and revolving around the 
‘sun, which probably carries a posi- 
tive electric charge, must send out 
en annual wave having the stupen- 
ous length of six millon milion 


"Ready to. Battle \ 


Clad in armor, the diver 
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with the Deep 


defies pressure that 


would crush ‘an unpro | tected man to death 


OWN, down, down, the 
diver goes ‘after sunken 
treasure. How deep? Can 

he reach the Lusitania, which lies 

in more than three hundred feet 
of water? Not with the present 
diving apparatus. He would be 
squeezed into a pulp by the re- 

Tentless grip of the water. 

"How deep can a diver go? 
‘The record is somewhat more 
than three hundred feet in shel- 
tered waters. Out in the open 
sea it would be difficult to de- 
seend one hundred feet. ‘The 
billions of tons of shipping and 
cargo sunk by the Germans lie 
in depths of more than one 
hundred feet. They cannot be 
reached with the aid of the or- 
dinary diver’s dress. 

After all, that follows from 
the very nature of the dress. 
Tt is but a combination rub- 
ber garment that covers the 
whole body from the neck down, 
except the hands, which protrude 
through elastic culfs, water-tight at 
the wrists. To this flexible garment 
is bolted a windowed helmet to which 
air is pumped from above. Inflated 
as it is, the dress is as buoyant as a 
cockléshell, ‘To sink the diver like a 
stone and to keep him upright, the 
soles of his shoes are weighted, each 
with sixteen pounds of lead. In addi- 
tion, eighty pounds of lead are distri- 
buted around his body. His equip- 
ment weighs about one hundred and 
seventy pounds. Add to that his own 
weight of one hundred and fifty, and 
the total comes to three hundred and 
twenty-five pounds. He is connected 
with the surface not only by the air- 
hove, but by a signal- or life-tine in 
which telephone wires are usually 
embedded. 


Air Within Resists Air Without 


Don't suppose that air is pumped 
into the helmet simply for the diver 
to breathe. Without the air he could 
not descend as far as he does. It is 
the air pressure within the suit that 
resists the water pressure outside. 
‘That intense pressure must be nicely 
regulated, so that he will not be 
squeezed’ to death by the relentless 
water. ‘The deeper he goes the greater 
is the pressure of the water and the 
greater must be the opposing pressure 
of the air. ‘There is a limit to the air 
pressure ‘that a man can endure. 
Hence there is a limit to the depth to 
which he can descend—about three 
hundred feet under the most favorable 
conditions. 


But this 
imposed by the ordinary diver's dress. 
Aman who has gone down as far as 
three hundred feet may not be hauled 
up quickly like a fish at the end of a 
line. The pressure of the air has 
forced nitrogen into his blood; for 
nitrogen constitutes about 80 per cent. 
of the air we breathe. ‘That nitrogen 
must be released very gradually. The 
man’s blood-vessels are like a corked 
bottle of soda-water. You know what 
happens when the cork is suddenly 
removed; you know that bubbles 
shoot up. 


‘So it is with the diver. The ni- 


trogen in his blood would bubble off 
if he were quickly pulled up. The 


disease that has come to be known at 
the “bends.” The longer he stays 
below, the more highly charged 
nitrogen does his blood become, and 
‘the longer must be the time allowed 
for him to rise. If he has been work- 
‘ing for an hour at a depth of two hun- 
dred feet it would take four hours to 
haul him up. Only by such tedious 
“decompression” is diving made a 
‘safe calling. 

‘These being the limitations of the 
ordinary diver's dress, why not con- 
struct a metal suit, a rigid suit of plate 
mail, so strong that it would in itself 
resist the crushing force of water be- 
yond three hundred feet? Let the 
man breathe air in ordinary atmo- 
spheric pressure,—the kind that you 
breathing now,—no matter what 
his depth may be. Wouldn't that solve 
the problem? Wouldn't that enable 
him to come up to the surface at once 


without fear of having his blood 
boil in the effort to rid himself 
of its nitrogen? Wouldn't that 
make it possible to go down five 
hundred, six hundred, even one 
thousand feet, and reach hulks 
‘that seem now hopelessly in- 
accessible? 


A Negro Mechanic's Invention 


Long before Germany began 
to sink ships by the score, in- 
ventors had tried to realize 
this idea, ‘The Intest of these 
is Charles H. Jackson, a negro 
mechanic. A descent ‘of three 
hundred and sixty feet has ne- 
tually been made with his suit. 
Will it mean a fortune to its in- 
ventor, and the recovery of un- 
told wealth that now lies at the 
bottom of the sea’ 

Anyone who is familiar with 
the past history of diving armor 
will tell you that there is little origi- 
nality in Jackson's sult. It has all the 
faults and all the merits of its predeces- 
sors. Encased in such a rigid shell, « 
man eannot climb down a ladder, 
seize a rope, and lower himself, after 
the traditional manner of divers. A 
derrick must actually pick him up and 
drop him overboard. Jackson's suit, 
for example, weighs four hundred 
pounds, and’ that is light compared 
with others that have been experi- 
mented with. Depths of even six 
hundred feet have been attained with 
‘similar armor. No difficulty in breath- 
ing is experienced. But the man 
within the steel shell has no freedom 
of movement. He looks like some 
elephantine creature from another 
world, He moves about clumsily. 
His arms are encased in steel, and #0 
are his hands. They must be so. pro- 
tected; for the terrific pressure of the 
water would crush his fingers into a 
shapeless mass. Hence, Jackson, like 
other inventors, employs an artificial 
hand—a mechanically operated iron 
daw. 

Salvage experts reject all these div- 
ing suits—reject them because the 
joints leak at moderate depths and 
become tight only when the great 
water pressure at three hundred feet 
‘or more compresses them. Indeed, 
some inventors actually install auto- 
matic pumps in the suit to remove 
the water that seeps in. The most 
that can be expected of a man in such 
a cumbrous apparatus is to. locate 
a wreck and possibly to guide an 
leetrie lifting magnet to steel billets 
ora clam-shell bucket to a pile of 
Toose cargo. 


The Life Story of a Double Calf 


MOST curious freals of na- 
ture is this double calf. Ic 
hhas two heads, two pairs of front 
legs, and two bodies that join each 
other in an almost straight line 
‘One pair of hind legs jut out from 
‘the point where the two bodies 
meet, 
‘The ealf lived and thrived for 
six months, but then it caught 
‘cold and died, ‘The two perfor 
heads were quite independent 
‘of each other. ‘The ealf 
‘could eat with one or 
both at the same time, 
to nuit itself, 

Tt was bom on a 
farm near Dayton, Ohio, 
and its parents were Jer- 
seys, Although it was 
cared for most tenderly: 
during its six months of 
life, it grew but little 
‘during that period, 

‘As the Indy 
patted one of 
‘we wonder if t 
ead was jealous. 


You Can Have Your Own 
fasoline Station 


N automobile owner ai Re 

Cal, became very” tire 
his car around to the garage every little 
‘while In order to replenish it with 


v nk built into the wall 
fat the side of his driveway. You can see It 
in the above picture. 

‘The tank is of metal, covered with 
ment, A connection is provided for 4 
fand a float gage shows the amount of jx 


Tine in the tank, To draw 
‘small pump ix wed, 

‘The owner has an arrangement with t 
zasoline distributors to kee)? the 
land so he has a constant supply. 
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Wrecked Aviators Need Not Drown, 


UPPOSE that your  sirship 
engine stalls over water. Sup- 
pose that the hydrogen is depleted. 
What then? ‘The answer is to be 
ound in a novel life-boat con- 
scracted of waterproof fabric, and 
Gesigned to be inflated by’ the 
air-purmps which keep the envelope 


{ (ue Zeppelin type such as the 

‘the device is blown up by 
‘other means. 

‘When inflated the air- 
ship life-boat. will sup- 
port six people until a 
rescue vessel summoned 
by the wireew of the 
wrecked airship comes 
to the rescue, 

Our illustration gives 
fan excellent idea of its 
general characteristics, 
though in this case the 
fir-pumps are replaced 
by a much more attrace 
tive Kind of inflater, 


A Carving of General Pershing 
Made Out of Soap 


HEY'VB photographed General 
hing, made busts of him, painted 
find now one man bas carved 


user to you, but if you were 
ci, of im fact any other kind of 

ld realize the value gained 
product with 1 likens of 


dered the soap bust of 
8 druggist who, like most drug- 


soap bust of Pershing in 
front, and thereby greatly increased his sales. 


A Fence that Was Founded in Barrels 


WELL: 1 hate to take up all those 
pavingstones, and we certainly 
cean't breale through ‘them to make post 
holes," auld the boss, when he and the fore 
‘man 'were discussing the erection of a 
temporary fence aver a portion of a side 


wait, I've got an idea: why not put the posts 
in barrels and then fll the barrels ‘with 
something?” 

Accordingly the posts that were to sup- 
port the fence—and a scaffolding later on— 
were placed in large tubs which were set 
‘out at equal distances along the line of 
the proposed fence. Ashes were brought 


from the boileroom of the factory and 
the barrels were filled up, holding the posts 
firmly in place. 

‘When a high slat fence was built on the 
posts in the ordinary way it afforded per- 
fect protection against intruders. How it 
looked, inside and out, when it was finished 
‘you ean see by a glance at the picture. 


‘i i 
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Billiards on a Cigar- 
Holder 


Wien Me 
fam 
billiand-playe 
with the 


using it will u 
jm Lor f 


where the 


sm of the © 
in a copy of the 
je Milo with a clock. 
in her abdomen. 

‘The cigarholder is. six 


Inches long and on it is 
mounted a small ivory bil- 
Tiard-table at which two 
amen are playing. 


Bent But Not Broken by the 
Wild Wind 


the old adage 


ht upward the 
ture below. grew 


In the p 
horizontally after the trunk had attained a 


height of four t 
formation is the wind. 

‘This tree is situated on an exposed part of 
ciff in the Kalo of Thanet, England. Ever 
tines it started to grow the sea wind has 
blown on it from one direction. ‘The tree 
was not strong enough to xtand up against 
this constant force and 0 it bent over. In 
spite of this, the leaves are all doing well, 
nevertheless, 

Tt often happens that plants and trees in- 
cline toward the light when they are located 
in dark places, but it is seldom that a tree 
bends over 40 completely because of the 
wind, 


The reason for its L 


and gloomy night, don’t be alarmed if you 
sce from a distance a great brilliant crom 
standing out in front of the building. As 
you draw near you will see that it is simply 
the effect of certain lighted rooms against 
the dark background of the building. 

Many of the large office buildings in the 
Loop district of Chicago have gone in for 
this artistic illumination. They choose their 
designs and then ‘ight up the rooms neces 
sary for making “hora. 

Perhaps it was this very extravagance at 
aa time when coal was scarce and threatened 
to be scarcer that led to restriction in the 
use of electric light in Chicago, ‘The street 
lamps were darkened and the office hours 
were shortened in order to save coal. 


Drinking at the Fi 
Hydrant 


TIE fire hi 

town of Torrance, Cal, 
have great white p 
lain bowls erected on thelr 
tops, And when there are 
no fires in town the natives 
gather around these pumps 
find drink. For the bowls 
are regular drinking bowls 
into which a constant flow 
cof water is forced. 

‘To install one, w hole is 
drilled in the top of the 
‘cap of the hydrant and a 
‘one-inch pipe is connected 
with the water-pipe below. 


It Is the Limousine of the | 
Bicycle World 


whe 
ne 


he rides! An 
jist asked. him- 


elf this question, and answered it by 
building the bicycle shown below. It 
contains most of the comforts of an 


‘automobile driver's outfit. ‘The seat itself 
is low and has a supporting back; instead 
‘of handle-bars there is a steering wheel 
‘with a horn mounted on it. The pedals 
are not directly below the seat but are up 
near the front wheel. 

This front wheel, by the way, is smaller 
than the usual bicyele wheel, the reason 
for this being to make room for the long, 
sloping steering wheel. Whether itis just 
‘as easy to pedal and 
keep your balance on 
bicycle built like this 
‘one we know not. 
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To Measure the Depth of a Well 


N ingenious apparatus for measuring the depth of wells or 

mine shafts is a dial indieator actuated by a worm gear, 
‘the invention of Charles A, Wilkins of Bradford, Pa. ‘This 
measuring device contains two grooved wheels several inches 
apart and revolving in the same plane. One 
of these wheels is an idler, while the other is 
connected with the measuring mechanism by 
4 worm. gear which sets in motion the 
geared wheels of the two indicating dials, one 
‘of which registers up to one hundred, the 
other up to six thousand feet. 

The rope or cable is 
placed against the two 
grooved wheels in the man- 
ner shown in the picture, 80 
that it is pressed with € 
siderable foree against the 
lower wheel. As the eable 
moves up or down it makes 

ve the wheels go round. ‘The 

‘rotations of the measuring 
wheel are communicated to 
the indieator, which shows 
with great accuracy the 
number of feet of rope or 
cable which have passed 
over the wheels, 


Look Out, Below! 


SHARP blow on the 

back of the head 
with a heavy lead pipe— 
that ought to knock out anyone no 


At the right, com air; in the center, admitting it 
‘to the cooling tubes; at the left, drawing off liquid air 


Making Liquid Air 

TR is invisible, says Webster's dictionary. Not always. 

Air can be turned into a liquid, whereupon it becomes 

Quite visible, First, the air is compressed to three thousand 

pounds per square inch, which is about two hundred times as 

great as ordinary atmospheric pressure. Then it is cooled off 

in tubes until its temperature reaches three hundred and ten 

— Fahrenheit, below zero. At this point it becomes a 
auld. 

‘Liquid air is used both in scientific research and in industry. 
In research work it is used for cooling; the substance is 
immersed in the liquid air and watched to see how it 
ucts at low temperature, In in- «E 


dustry liquid air is used to produce 
puré\ oxygen. Air is composed 
chiefly of oxygen and nitrogen, and 
owing to the different boiling points 
‘when liquefied they can be separated. 


The Price of a Zeppelin 
Ride 

HE value of the German mark 

winks lower and lower. You 

can buy about forty of them for an 

American dollar now. Thus should 

_ you buy a dollar's worth and go to 

Germany, they would be worth 

nearly ten dollars over there, and 

you could buy ten dollars’ worth of 
goods with them. 

‘The Swiss, living next door to Ger- 
‘many, take advantage of this deprecia- 
tion in mark value. A regular Zep- 
pelin service from the Swiss border to 
Berlin has been running now for several 
months. The Swiss buy their tickets 
with German marks and thus the trip 
becomes a very cheap one. ‘The Zep- 
pelin makes the trip three times each 
‘week and it is always well patronized. 
This is due not only to the low value of 

| the mark but also to the poor condition 
of the railways in Germany today. 

‘Still, the owners of the Zeppelin are 
making money by it. They figure that 
in the first two years they will take in 
enough money to pay for the Zeppelin 
and then have a twenty-five per cent 

1 profit left over. So far no repair work 
has been necessary. 


1 


r 


To 9 wounded soldier there was comfort 
in the idea of a bed that woulda’ sag 


A Wooden Bed-Spring 


HILE lying wounded 
in a hospital, a 
French soldier named 
Delacourt found that his 
bed was developing hills 
and valleys from supporting 
his weight #0 long in one 
place. His solution of the 
problem is shown above. 
Long springy slats are in- 
serted tightly between head 
and foot boards, arching 
upward from the ends, 
every slat above having a 
companion slat below arch- 
ing downward s0 that each 
pair forms an oval. A’second 
set, similarly arranged, run 
crosswise of the bed-frame. 


matter how thick-skulled he may be 
and yet the man in the picture 
below doesn't seem to mind it in the 
Teast. 

‘Why not? He wears a shock-absorb- 
{ing cap sufficiently thiek and resilient to 
absorb most of the force of the blow. 
It has many air holes, so that the hair 
of the wearer is well ventilated, 

‘The cap was not designed for men 


> who walk down lonesome alleys on dark 


nights, but for miners, builders, tunnel- 
diggers, and others who are constantly 
in danger of having something heavy 
dropped on their heads. 

‘The shock-absorbing cushion is eir- 
cular in form and fits inside the eap. 
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What the Handy Man Can Do with an Old House 
By George M. Petersen 


'T is undoubtedly true that many 

‘American houses are as the first. o- 
cupants left them, because the owners 
are living in the hope that some day 
in the dim future they may be able to 
build a bigger and better one, and are 
consequently loath to expend any 
money on remodeling the one they 
now have. This is a mistaken and 
foolish idea for various reasons. ‘The 
‘old home can be remodeled satis- 
factorily without any great expendi- 
‘ture and will last for many years to 
come. 

It is,therefore, 
with the idea of 
being of some 
real assistance to 
‘our readers who 
are progressive 
‘enough towant to 
keep their prop- 
erty up-to-date 
that we are pub- 
Tishingthisarticle 
on remodeling. 

The style of 
house that we 
have chosen for 
consideration is 
theold-fashioned 
one-story cot- 
tage, which is 
just as it was 
fifty years ago 
with the excep- 
tion that the 
outhouse has 
been abolished 
and a toilet in- 
stalled in a closet 
off of the Kitchen. Of course this 
was really an improvement in some 
respects, but hardly one which ean 
bbe considered to be really up-to-the- 
minute from a sanitary point of 
view. ‘The plan with which we shall 


‘chambers 
weatly enlarged 


‘work is shown in the drawing cap- 
tioned Original Plan (page 92). 

Tt will be noted that aside from the 
rather poor arrangement of rooms the 
rooms themselves are poorly lighted, 
common fault with the typical ol 
house of this type. In this regard it 
may be well to mention that no matter 
‘what else you do when remodeling your 
house do not fail to get sufficient light 
and ventilation. 

In Solution No.1 we 
have modernized the 
house, to a certain ex- 
tent at least, by merely 
moving the old pantry 
partitions and building 
in a bath-room which 
is easily reached from 
either of the two bed- 
rooms. Although this 
step does not appear to 
be very drastic it is 
really Very important, 
as for very small expense 
the property has been 
made fully one hundred 
per cent more desirable. 

Solution No 2 has pro- 
ceeded another step in the right 
direction and the partition between 
the reception hall and parlor has been 
removed so that a large modern living- 
room has been obtained. ‘This move 
is especially desirable because it gives 
one the impression that the house is 
an up-to-date bungalow instead of an 
old house remodeled. ‘The back parlor 
has given way to the dining-room, 
while the old dining-room has been 
partitioned off into a hall and office. 
This is really an excellent solution of 
the problem which confronts so many 
persons today—how to have an office 
Tight in the home which will look busi- 
nesslike without going to excessive 
expense, 


a 


‘This article is published with the idea of 
offering assistance 10 those of our readers 
who want to keep their property up-to-date, 
Any questions that may arise in the reader's 
‘mind will cheerfully be answered bythe author 
‘ree of charge, if a letter is forwarded care 
ef the POPULAR SctENCE MonTHLy with @ 
stamped envelope enclosed for reply.—Evit0%, 


Solution No. 3 has gone another 
step in the right direction and brought 
the kitchen location into juxtaposition 
with the dining-room. This latter 
room has been made a trifle narrower 
and a little longer in order that 
clothes closets, linen closet, and hall 
may be incorporated into the scheme, 
Here, again, the young professional or 
business man may have his office with- 
out in any way interfering with the 
home section of the house. If an 
office is not required the room may be 
used as a den, or it will make another 
excellent bed-room so that the house 
will then posseas three chambers. 

Solution No. 4 leaves the entire rear 
part of the house just as it was in 
Solution No. 8, but the front part has 
been altered so that the two side 
chambers are greatly enlarged. Of 
course the living-room suffered 


this fault, if it may be so termed, is 
readily overcome by the legitimate use 
of a large-cased opening between the 
living-room and the dining-room,whieh 


allows them to be thrown together as 
practically one room if « large party is 
expected. 

‘This is the same idea as the one 


shown in Solution No. &. One may 
consider the living-room and dining- 
room as two rooms, though in reality 
they are‘ only one. In this instance 
the idea was to convert the space 
across the front of the house into a 
music-room and a living-room by just 
showing the suggestion of a partition 
between them. This cased opening 
problem is worthy of considerable 
thought upon the part of the owner, as 
it is often easier to furnish two rooms 
than it is to furnish one large one. 

Of course, any of these plans oF 


solutions may be carried further by the 
addition of @ fireplace in the living- 
‘or dining-rooms. Hardwood floors 
throughout the house, built-in book- 
ceases, china eabinets, kitchen dressers, 
linen ‘closets, and many other features 
of a like nature will greatly add to the 
beauty and comfort of your remodeled 


house, but such things are not actually 
essential and may be put in at any 
time without any great additional 
expense. 

‘Of course the remodeling need not 
end with the interior, but may be con- 
tinued to the exterior as well with 
excellent results. The Original Eleva- 
tion (page 91) shows the exterior of a 
house of this type and a little study 
will convinee anyone how readily it 
lends itself to modern ideas. 

‘The front elevation shown in Solu: 
tion No. 5 is a typical bungalow type 
and is very desirable for this style of 


house. This alteration is especially 
adapted to the plan shown in Solution 
No. 2, although it would look well 
‘with almost any window layout. The 
plain gable cornice has been replaced 
by a very wide barge board and heavy 
moldings, and the main cornice has 
been carried across the front of the 
house. This cornice is supported by 
medium weight brackets and the whole 
tendency of the elevation is to make 
the building appear heavy, solid and 
massive. 

‘The small balusters shown in the 
veranda rail on the old elevation have 
been replaced with one and three 
quarter inch square pickets which are 
placed between heavy top and bottom 
rails. The veranda columns and new- 
ls are slightly tapered, instead of being 
perfectly straight as in the old eleva~ 
tion and the pitch of the roof has been 
altered so that it is now sloped toward 
the front of the house to allow for the 
cornice return across the front of the 
building. 

‘The small window in Solution 
No. 5 also helps to set off the house, 
but easement windows are not recom- 
mended by the writer. Use double 
hung or check sash windows, as they 
are commonly termed, and reduce 
the size of the glass in order to get them 
into a given opening rather than in- 
stall the larger glass and a casement 
sash. 
‘The main reason for this state- 
ment is the fact that it is almost im- 
possible to make casement windows 
tight unless a comparatively large 
amount of money is expended upon 
each individual window for patented 
‘weather-strip, and then the results are 
usually far from satisfactory. It. is 
therefore best to stick to the double 
hung windows and cut the upper sash 
into three lights as shown in the draw- 
ings or some other design which will 
suit the artistic ideas of the owner. 
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‘The side elevation shown in Solution 
No. 6 is of the same house covered with 
shingles, instead of the old narrow 
siding, and was designed to work with 
the plan shown in Solution No. 4. 
‘This side elevation allows a great 
quantity of light and ventilation in the 
house and, as has already been men- 
tioned, too much of either of these 


itema cannot be obtained. In this ele- 
vation the gable is shown supported 
on five heavy brackets, while the 
main roof cornice is blocked up on 
Jookouts. 

It is certainly a fact that building 
materials are high priced at present 
‘but that is all the more reason why 
people should do their building and re- 
modeling now instead of waiting for 
prices to come down, as all material is 
going up, not down, and there is little 
doubt but that it will remain up at ite 
present price, or even higher, for some 
time to come. 


If You Wish to See Your Phonograph Records at Night 
By H. E. Mende 


IY scratch and damage your 

expensive phonograph records? 
You can install a miniature electric 
light in a very few minutes, so placed 
that it will illuminate the record while 
at the same time leaving the room in 
darkness. 

Obtain a piece of hardwood and cut 
a piece from it 34 by 134 by 134 in. 
Drill a hole in the center % in. 
diameter, also two small holes in each 
side, to be used for screwing it to the 
motor-board; then bevel the edges. 
Now get a piece of fiber tubing 5¢ in. 
in diameter with 1/16 in. wall and 114 
in, long. This piece is to be glued 
into the 5§-in. hole in the center of the 
base. 

Purchase a keyless receptacle for 
the miniature screw base bulb, and 
break loose the cement to take out the 
‘brass threaded sleeve and the bottom 
serew; then solder a piece of thin 
insulated wire to the brass thread 


sleeve and one also to the bottom 

Now the parts are ready to be as- 
sembled in the fiber tubing, which 
must be fastened in place with plaster- 
of-paris. Be very careful not to have 
these two parts of the wires touch, 
since that would, of course, cause a 
short circuit. 

‘The light is now finished. ‘The 
next thing to do ia to determine the 
best place to install the light, where 
it will not interfere with the working 
parts of the phonograph. When this 
is settled, drill a Yin. hole through the 
motor-board, and screw the light in 
position. Place the batteries in the 
bottom of the machine and connect 
the wires, 

‘The correct bulb for one battery is 
1.5 volts. ‘The bulb takes the piace 
of a switeh, which lights when it is 
screwed down and goes out when it is 
loosened. 
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How to Make All the Clocks Strike at Once 


you have ever lain awake in the 

night and listened to several clocks 
trying to strike in time with each 
other, with a syncopation which re- 
minded you of a jazz band or an 
Oriental funeral procession, you will 
appreciate the following device to elim- 
inate such ragtime and make Father 
‘Time walk the straight and narrow 
path. The idea consists of utilizing 


the best timekeeper in the house as the 
central station and electrically trans- 
ferring the impulse of its strike to bells 
in the various rooms of the house. In 
this way the hour is struck by each 
bell at precisely the instant it is struck 


by that of the central clock, and there 
will be no guesswork as to the time. 

‘The general arrangement is shown 
in the drawings with such detailed 
sketches as are necessary to make the 
‘operation plain. 

‘The first requisite is a clock that 
strikes the hour and half hour. The 
atylo of striker is immaterial 90 long as 
it consists of a lever, pivoted some- 
where along its length, one end of 
which connects with the striker wheel, 
the opposite end striking the gong. 
By studying the detailed sketch of the 
striking apparatus this will be clearly 
seen. Styles and shapes of levers may 


Handling Electrical Circuits in 


‘ARELESSNESS in handling elec- 

trical circuits is the cause of many 
fatalities. Electricity may endanger 
the life or seriously maim the person 
who works on live wires in a careless 
manner. Serious results may be the 
consequence of direct contact, eausing 
‘urns, severe shock, and, in many cases, 
instant death. A flash'or an are may 
endanger the eyesight, besides being 
the cause of severe burns. 

‘A shock is the result of touching 
‘wires of opposite polarity, or of eut- 
ting oneself into the circuit, or of 
touching a one-line wire and making 
@ connection through the body to 
the ground. Provided one is per- 


By L. B. Robbins 


vary, but the principle remains the 

Select a narrow strip of very thin, 
flexible metal, which will give under 
the slightest pressure but will return to 
its original shape when the pressure is, 
removed. If the lever can be con- 
veniently removed from its position in 
the clock, this piece of spring metal 
can be soldered to the lever close to the 
pivot hole. If not it can be clamped 
to the lever, in this position, with fine 
wire. The extending end should be 
doubled under, as shown, to gain 
grenter flexibility. Bend it so that 
its relation with the side of the clock is 
about as indicated. 

Directly under this spring place a 
block of wood, fiber, or rubber, into 
which a screw is inserted. The block 
serves to insulate the screw from the 
clock frame or any metal parts. Con- 
nect the serew to an insulated binding- 
post, at a convenient point, with in- 
sulated wire. ‘Then bring the head of 
the serew to within a fraxtion of an 
inch of the spring strip. The distance 
should be adjusted so the strip will 
come into good contact with the screw 
when the 
hammer of 
the striker is 
in contact 
with the 
gong, but #0 
that ‘there is 
good clear- 
‘ance between 
them when 
the hammer 
is back at its 
reating-point. 

A second 
binding ~ post 
should then be connected to the metal 
framework of the clock. Be sure this 
has metallic connection with the gong. 

‘This completes the alterations to the 
lock. 

Wire the house bells in parallel as 
shown. Provide each bell with an 
individual switeh, so that it may be 


fectly insulated from the ground, he 
may safely touch one bare wire. A 
person should never trust a system 
of wiring, since a ground may come at 
any instant and endanger life. In 
handling live wires, the following rule 
is safe to follow: 

Use only one hand at a time; keep 
well insulated from the ground, and 
from wires having opposite polarity. 

‘The severity of a shock depends 
primarily upon the circuit voltage 
and the degree of contact made with 
the live wire. Contact varies with 
the condition of that part of the body 
that touches—whether dry or moist: 
and with the quality of the ground 


cut out if necessary. This, owing to 
the method of wiring, will not prevent 
the other bells from striking with the 
clock. A general switch near the 
clock serves to cut out the entire 
system if so desired 

Use bells with a single stroke action. 


sree 
sar 
neue 


sare 


POST GROUNDED 
TAL 


=f i 


ERE spn 


‘These will give the best results as the 
time of contact of the gong switch is 80 
brief that it would have little effect 
upon the vibrators of the bells. 

If no single stroke bells can be 
readily procured common vibrator 
bells can be changed to single wtroke 
action by disconnecting the wiring 
from the vibrator adjusting screw, and 
tranaterting it directly to the magnet 

by means of the off binding- 
Post, “Thus, when the coils are mag 
netized they pull the armature to 
them, but release it the instant the 
current is shut off. ‘The spring at the 
foot of the armature serves to return 
the hammer to its former position, 

If the builder wishes, he can make 
brackets to hold small’ bells of more 
conventional pattern, and utilize the 
magnets and equipment of call bells, 
The working parts ean be hidden from 
sight by neat little boxes built around 
them. One's own ingenuity will sug- 
gest many artistic ways in which these 
striking bells can be disguised. 


‘The style of clock striker 
is immmaterial so long a8 


not always safe to touch a live wire of 
low potential, nor is it always fatal to 


make contact with a high-voltage 
circuit, 
Danger to the eyesight and from 


burns is caused usually’ while fusing 
a circuit, or while throwing in or out 
switches on circuits carrying heavy 
currents. Carelessness in handling 
live-wire ends may cause a short 
circuit and consequent injurious 
flashes. 

Carrying too much current will 
cause ‘wires to become overheated. 
Broken circuits cause an are which 
may communicate fire. 


March, 1920 


OUTLINE OF 
HY-TEMP CONVEYOR BELT 


STANDARD PORTLAND CEMENT CO. 
LEEDS.ALA 


Specified GOODYEAR HY-TEMP 
CONVEYOR BELTIG'5 PLY. : 


Hot Clinker, a Conner acl the G.T. M. 


Hot cement clinkers, 200° and over, to be carried 
from open storage to the grinding mills, were the 
crux of the conveying problem put up by the 
plant superintendent to the G. T. M. 


The G. T. M.—Goodyear Technical Man—gave 
that situation expert study embracing every proc- 
ess in cement manufacture at the plant of the 
Standard Portland Cement Co., Leeds, Ala. He 
realized that here was an unusual problem. The 
clinker could not be cooled sufficiently in the proc- 
esses previous to conveying. The best thing to 
do would be to provide some means of cooling it 
as it came onto the belt. 

‘So he made two recommendations: a heat-re- 
sistant Goodyear Hy-Temp Conveyor Belt, known 
to be capable of withstanding as much as 200°; 
and a cooling vat through which the belt might 
run as it struck the tail pulley and come up drip- 
ping with a film of cold water that would cool the 
clinker dropping from the hopper. Both recom- 
‘mendations were approved. 

Up to September 1, 1919—after six months of 
‘operation—this Goodyear Hy-Temp Conveyor 
hhad carried 61,000 tons of clinker. ‘The Standard 


Portland Cement Co. 
belt cost alone to thi 
Besides, it has effected 
A letter from them st 


its _a saving of $300 in 

Goodyear Conveyor. 
gh operating economy. 
es that the Company is, 
“so pleased with its performance that we have 
ordered a duplicate for replacement; although 
from present appearances this belt, will continue 
to give good service for some time.” 


Wherever heats up to 200° are registered on con- 
‘yeying jobs, in mines, in coking plants, in cement 
factories, Goodyear Hy-Temp Conveyor's speci 
construction sets up new records in heat-resist- 
ance, ability to withstand abrasion, and quantity 
of tonnage delivered. 


Working with your own plant superintendent, 
the G. T. M. can make an analysis that assures 
intelligent specification of the belt to the duty 
required. The G. T. M.’s services are yours with- 
out charge or obligation. If his suggestions and 
the Goodyear Belt he recommends prove as valu- 
able in your service as in the instance cited here, 
and in hundreds of similar cases the country over, 
our return will be amply guaranteed by your 
satisfaction. 


Tue Gooprear Tine & Rusper Company 
Offices Throughout the World 
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An Inexpensively Made 
Chemical-Mixer 

CERTAIN manufacturing com- 

pany recently found it necessary 
to haveasmall capacity mixer forchem- 
ieals which would do away with metal 
parts as much as possible, the chemicals 
being of such a nature that they would 
eat the metal away. After some ex- 
perimenting the difficulty was solved 
by the mixer here described. 

x A. ten-gallon 
crock, A, was 
purchased which 
had a cuplike re- 
ceptacle, B, in 
the center of the 
bottom as shown 
in the illustra 
tion, 

‘Awooden pad- 
dle, C, was made 
from ‘wood cut 
from one piece. 
The cover, D, 
which had a 
flange, E, on the 
inside was made, 
and a revolving 
collar consisting 
of three pieces, 
F,G, H, nailed 
together, was fitted uponit. ‘Thecover 
with its collar was held firmly in place 
by clamps, Zand J. The top of the 
paddle extended up through a hole in 
the revolving collar, and a crank and 
handle, K, was then fitted on. ‘The 
bottom of the paddle was cut with a 
Kind of round knob L which fitted 
into B. 

When the crank was turned the 
paddle and collar revolved together, 
the cover acting as guide and hold- 
ing everything in place with the 
‘clamps.—ALBEnt E. JONES. 


Make a Medicine-Dropper 
from the Stopper 


TEN it in very necessary to 
‘measure medicine by drops, and 
not infrequently the medicine-dropper 
is mislaid or broken 
‘The cork medicine-dropper has a 
vantages all its own, for it is a part of 
the bottle and the time saved over the 
| old method of first filling, then ex- 
pelling the liquid from the patent 
Gropper, is considerable. 
‘The cork stopper fitted in the 
| medicine bottle is used. Cut a groove 


from the bottom to the top of the 
cork, about ¥4 in. deep and half as 
wide, then put the stopper back into 
the bottle. 

If the stopper does not drip properly, 
take your jack-knife and deepen the 
groove still further, ‘The exact size 
| of the groove will depend somewhat 

fon the quality of the cork, how tightly 

the stopper is fitted into the bottle, 
| and the character of the liquid con- 

tents. Once having tried this method, 
| you will not be likely to resort to 
| the old.—J. T. Bartierr. 
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How fast does a 
truck wear out? 


If a truck were jacked up off the ground 
and the engine merely used to transmit power 
to some machine, it would take years to wear 
out the motor. 


It isn’t the running of a truck engine 
that wears it out. It’s the pounding it gets 
from road shocks. 


The life of a truck is very largely dependent 
upon the resiliency of the tires it rides on. 
Fleet-owners who have put Kelly Caterpillars 
on their trucks tell us that the trucks now 

nd their time on the road instead of in 
the repair shop. 


The reason is simply that Kelly Caterpil- 
lars have an unusual depth of rubber and 


a system of side vents that doubles. their 
resiliency. 


Kelly-Springfield Tire Co. 
GENERAL SALES DEPARTMENT 
4614 Prospect Ave., Cleveland, 0. 


Protected by 
USS. ts 


KELLY teuckTIRES 


Sand Paper 
is NOT made with sand 


Sand is round; it will not cut. Sand paper is a 
cutting tool Like other tools, it must have that which 
corresponds to temper; must hold a cutting edge. 

Good sand paper is made by us from Nature's whitest 
flint rock or the reddest garnet, crushed, sifted to dif- 
ferent finenesses and everlastingly glued to strong cloth 
or tough fibred paper especially made for the purpose. 
Other U.S. abrasives are from the fiery electric furnace; 
remarkably tough, and hard enough to cut metals: these 
are known as Herculundum and Carbalox. For cast 
iron and similar materials, Herculundum is ideal. 
Carbalox is best for steel, brass, copper, 
aluminum, ete. 


finishing work. Here, 
actual belts of sand paper running at high speed, 
Quickly whisk the roughness from irregular pieces. 
Rolls of sand paper on drums smooth up rough 
doors, sashes and other fat work. Discs of U, 8. 
sarnet paper on rapidly revolving wheels bite rough 


‘spots off quick as a wink. 


In foundries and machine shops, dises of Carbalox 
and Herculundam are doing fine finishing work for. 


all industries, the map tsademark 
of the United States Sand Paper Co. is known at 
the mark of dependable abrasives—of quality that 
does not vary. 


Buy your abrasive papers or cloth as you would 
fine tools. Our Service Department will tady Your 

mend the grades best suited 
‘us whether you work on wood, 
metal, leather or composition material. 


Unrrep STATEs SAND PAPER COMPANY 


oe 8 Sand Paper 
SIRS rius te abo 


| the boards.—E, 


Popular Science Monthly” 


Pipe Brackets to Support 
Bottom Boards of Wagon 


RDINARILY, in dumping a 

‘wagon, the bottom boards must 
be lifted over the high 
sides and placed on the 
axles. This is inconvenient 
and can be obviated if two 
brackets, as illustrated, 
are made for support- 
ing the boards. For each 
bracket use three pieces of 
pipe, about 1 in. in di- 
ameter, screwed into two, 
90-deg. elbows. 
In this way 
a convenient 
ledge is formed 
on which to place 


This way of ft 
ting wagon sides 


W. BuERsTarTE. doubles ‘the Isad 


Towing a Disabled Car 
Without Injury 


HE automobile that makes a busi- 

ness of towing disabled ears, as 
a rule, does not last long. Generally 
the main cause of their rapid destruc- 
tion lies in improper fastening of the 
tow-lines. 

‘The car being towed does not 
receive injury if the tow-rope is 
fastened to any part of sufficient 
strength to withstand the pulling 
strain, Still, t is better to attach the 
tow-rope to both ends of the fram 
as in Fig. 1. 

The nearer the fastening is made to 
the traction points of the towing ear, 
the less strain the towing-ear will have 
to undergo, 

When the rope is attached to the 
differential housing, as in No. 3, the 
tendency is to spring the rear axle, 
When a connection is made, as in No. 


de 


‘At some time or other your car must 
‘be towed home. Here's the way 
to doit without injuring the car 


4, the entire drag comes at one end of 
the rear axle, tending to pull the axle 
out of line. Of the two methods No. 4 
is preferable if the tie shown in No. 2 
cannot be made. Do not fasten the 
tow-rope to the frame of the car that 
is to do the towing. 

When starting the ear, move ahead 
slowly to take up the slack in the tow- 
rope without jerking. When under 
‘way, the driver of the towed car should 
keep the rope taut by using the brake 
if necessary —Rowalp L. PRINDLE. 


{hrowoh the 


ue 
GREATS VISION THROUGH 


BETCAL SCENCE 


vic. ‘When the Halves of the Conning-Tower Mect, 


Read the Range —and FIRE! 


Do you know how our gunners find the range or distance of an enemy target— 


a submarine far off in gra 
side? 


wastes of sea, or an enemy 
They train a “‘range-finder”’ on it, turn a screw till the halves of the 


post on a distant hill 


image meet, and read the distance in yards or meters directly from a scale. 


cis a matter of seconds only. “Through deflec- 
tion of light rays by a movable prism, the instru 
ment measures angles and computes the distance, 
mechanically, accurately, instantly. 


But distances are so great, and angles so infini- 
tesimally small, that the ‘slightest flaw in the 
telass, the slightest error in computation or for= 
mula, the tiniest deviation in edge or side of the 
‘many-angled prisms, will destroy the instrument's 
tusefulness—turn a’ hit into a miss, perhaps 
victory to defeat. 

That we were able in a great emergency to 
supply our Government not with the usual few 


Wise fr Berta ow ony optical prada i wee 
BAUSCH & LOMB OPTICAL COMPANY . . . 


score, as in former years, but literally with 
thousands of range-finders, and at no sacrifice 
of Bausch & Lomb scientific standards— 


That even when working to a thousandth part 
of a millimeter we have been able to devise 
machines for large-scale production of range= 
finders, binoculars, gun-sights, aiming-circles, 
searchlight mirrors, periscopes—all the optical 
instruments of modern warfare— 


This is both a source of pride to us, and a 
suggestion of our equipment for the improvement 
of optics generally. 


rt itreeed 


ROCHESTER, N. ¥. 


Mabers of Evesiis ond Stace Lemen, Phtocraphic Lemirs, Mlcrnesbt, Balotticon, 
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ROR its the magic figure 8 motion of the water inthe rub ofthe 
1900 Cataract Washer that sends that water through the clothes 
four times as often as in the ordinary washer! Thus it washes the 
clothes faster and better. 


When you use a 1900 Washer there's no danger of buttons flying 
off and button holes tearing out—not one part in the tub to 
‘cause wear and tear! The hot cleansing water is forced through the 
clothes by the action of the tub alone and not by any parts! This 
‘means, too, that you don't have any heavy cylinders to lift out and clean, 


‘These facts combine to make the 1900 the perfict washing ma 
chine, In addition, the swinging wringer—which also works elec- 


trically—can be shifted from the washer clear over to the clothes 

rasher; the 1900 works easily 
and smoothly; costs less than 2c an hour to operate; washes a 
tubful of clothes in 8 to 10 minutes, 


The water swirls through 
theta awre§e, 
tment four times as oft at 
in the ordinary. sca 
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An Apparatus for Slotting 
Instrument Bases 


ERY often the amateur mechanic 
and model-maker has occasion to 
slot the bases of a number of instru- 
ments to allow wire connections to lie 
flush with the bottom. The appara- 
tus described is used in a large shop 
where hundreds of bases, of all kinds 
of insulating material, such as hard 
rubber, wood, fiber, étc., are slotted 
with complicated arrangements of slots 
running in all directions on the base. 
‘The device for doing the work eon- 
sists of a length of shafting about 34 in, 
in diameter and 18 in. long, with one 
end turned down to a ¢-in. diameter, 
and back for about an inch. ‘The saw 
used is a serew-slotting saw 134 in, 
in diameter with a 14-in. hole, costing 
but a few cents. The way the saw B 
is mounted on the spindle A. is 
clearly shown by the cross-section 
iMustration. 

A thick ring or washer of fiber C is 
slipped on the turned-down portion of 
the spindle A, then the saw is slipped 
on, and is. fole 
lowed by an- 
other similar 
ring of fiber D. 
This last ring 
projects slightly 
beyond the end 
of the spindle to nee 
allow the ma- gets the dopus nocd 
chine serew E, 
which is screwed into a threaded hole 
tapped in the end of the spindle A and 
the metal washer F, to clamp the three 
securely together. 

The diameter of the fiber ring reg~ 
ulates the depth of the slot to be eut, 
and a new set is required for each 
depth desired. 

‘The spindle or shafting is held in the 
chuck of a speed lathe, with as much of 
it protruding beyond the chuck jaws 
‘as is necessary to allow the work to be 
done properly. The workman holds 
the base firmly in his hands, resting it 
against his chest to steady it, The 
‘saw is revolved with the teeth turning 
toward the operator and the work held 
against the bottom of the saw. If very 
sharp curves are to be made, a small 
‘saw must be used.—J. A. WEAVER, 


A Double Punch for Paper, 
Fiber, or Rubber Washers 


T fs frequently necessary to make a 

number of washers out of paper, 
thin fiber, or rubber, as shown in Fig. 
1, If two punches are used it will be 
practically impossible to get the in- 
side and outside circumferences con- 
centric, and if a solid punch is used it 
will be hard to sharpen and the cut 
‘washers will be difficult to remove. 

Fig. 2 shows a double punch that 
may be used to cut washers either by 
pressing by hand or by striking the 
punch with a hammer. Tt consists of 
‘two parts—the outer (Fig. 8) forming 
a punch to cut the outside diameter 
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From the Time of the Pharaohs 
to Your Shave This Morning 
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Tong memory of History in the course of Your dealer will show you the three 
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‘Those ancient razors were single-bladed 704 delicate 
like Grsco Razors of today. Barbers till = 


If your dealer is out of GENCO Rasors, 
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GENEVA CUTLERY CORPORATION, 47 Gates Avenue, Geneva, N. Y. 
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of the washer, and an inner one Fig. 4) 
that punches’ out the hole. It will be 
noted that the outer punch is sloped 
off on the outside, while the inner one 
is tapered inside. | The outer sleeve is 
drilled and reamed and the inner piece 


Gel at 
cn # ries rigs 


‘Why buy a punch to cut out washers 
‘when you caf easily make the one fuse 
trated which serves a double purpose ? 


turned to make a good working fit 
without play. The inner punch ex- 
tends slightly below the outer one, #0 
as to get a firm hold on the material 
before the outer punch begins to cut. 
A hole through the center facilitates 
removal of the cuttings, and is counter- 
bored at the top to prevent the inner 
hole being peened over from hammer- 
ing. 

For cutting paper or rubber it will 
not be necessary to harden the 
Punches, but it is necessary if it is 
desired to cut fiber.—H, H. PARKER, 


A Filing Envelope that Gives 
Flexibility 


N envelope filing system in very 

‘compact, and for the simple re- 
Guirements of the home is one of the 
best that has been suggested to the 
Porvtar Sctexce Montiiy. For 
clipped matter, a series of big manila 
envelopes, alphabetically indexed un~ 
der subject classifications, is much 
superior to the serapbook formerly so 
much in vogue. The objection to the 
ordinary scrapbook system is one that 
fs not flexible. A good deal of the 
filed matter is sure to be pasted in, 
which later is not desired. There is 
no convenient way of removing it, 
and so the dead matter keeps 
cumulating. 

Here is a homemade filing container 
comprising three parts, ‘The first 
part is the big manila envelope, us 
strong and durable as ean be obtained. 
‘This envelope is sealed and then slit 
at one end. On the front is pasted a 
second envelope of the common letter 
size, the flap of which has been cut off. 
This holds the small filing unit, a 
piece of writing paper cut to fit inside. 
On this slip is entered a list of the 
larger envelope’s contents. ‘The 
writer finds this a good working file. 
The secret of its success is the index 
slip.—Jony T. Barterr, 
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Winchester .22 Caliber 
Repeating Rife, Model 06 


HOW I WON 


MY JUNIOR MARKSMAN MEDAL 


said it was because I had joined 
the Winches Junior Rifle Corps. But 
it really wasn’t the fine medals that you 
can win in the W.J..2. C. that interested 
him. What he liked most of all was the 
rules. 

‘The W. J. R. C. won't let you shoot 
for a medal unless you handle your rifle 
right and take proper care of it. Of 
course T wanted a medal, so I learned 
the Rules of Rifle Safety right away. 


‘The distance you shoot in theW.J.R.C. 
is fifty feet. Five shots are fired at each 
target, when trying for a medal. If all 
five hit the bull’seye, it counts 25. If 
they scatter, some shots count 4, 3, 2, 
It certainly 


ybe nothing. 
to scatter them! 

‘Ten targets each counting 19 points 
or more, win a W. J. R. C. Marksman 
‘Medal and Diploma. It took me just 
three Saturdays to win mine, and T used 
only three boxes of cartridges. 

‘Mr. Bradley, our instructor, says I 
have succeeded because I have followed 
the rules and done what he has told me 
to, But I also give a lot of credit to the 
fine accuracy of my Winchester repeater. 


is easy. 


‘You don't really need a repeater, The 
rules just say you must use a .22 caliber 
Winchester. Lots of boys have the little 
single-shot kinds that cost very little, 
And Mr. Bradley says the steel in all 
Winchester barrels is the same quality 
and they are all bored the same way. 
He also says that many of the most 
expert small-bore marksmen in the world 
use exactly the same Winchester car- 
tridges we do. 

Next stop for me is Sharpshooter! The 
only W. J. R. C. Sharpshooter Medal in 
town that I know about, is on exhibition 
down at our leading hardware store. 
I don’t think it is going to leave there 
very soon. But whoever else wants it, 
had better watch out for me and my 
Winchester repeater. 

z 

Let's go, boys! Each of you, hike down 
to the hardware or sporting-goods store in 
your community where they sell Winchester 
22 caliber Rifles and Ammunition. Buy 
a rifle if you need one, and some ammuni- 
tion; register your name as a member of 
the W. J. R. C., and ask for some targets 
and an instruction book. Then try your 
hand at winning a medal, Right away. 
If you need more information, write at 


once to us. 


1 


WINCHESTER REPEATING ARMS CO. «+> NEW HAVEN, CONN.,U.S.A. 


tthe electrical 


HE outside covering of a portable cable gives it its 
mechanical strength. 


Underwriters demand that 
strength, the copper and the insulation 


meet their requirements—but you must decide whether 
the covering makes the cord as strong as it should be 
where the wear comes—on the owiside, You must 
decide between braided covering and ‘oven covering. 
Economy demands the decision. 


DURACOR]) 


{s protected by a covering of thick heavy strands woven 


Mke fire hose. 


abused, and stands up as no other cord will. 


Tt ean be battered and pounded and 
The 


{illustrations tell part of the story. 


No wonder 
test hammers 


Duracord resisted the pounding of heavy 
twenty times longer than braided cord. 


No wonder it withstood abrasion tests fifteen times 


longer than cord with ordinary covering. 


Ficld tests 


fare even more convincing of its unusual strength, 
‘Made in all sizes for every parpose. 


Let us send samples of Duracord and ordinary cord. 


Show them to your purchasing agent. 


Get your engi- 


neer’s opinion. ‘Test and compare them yourself, 


‘We'll rely on 


your judgment. 


Ask your electrical jobber 
‘about Duracord, or write us. 


‘TUBULAR WOVEN FABRIC COMPANY 


Pawtucket, R. 1. 


Mabers of Duradct Flexiie Non-Metallic Condit 
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To Separate Boiled Eggs 
from Raw Ones 


OMETIMES, in preparing for pic- 
nies or in saving left-overs, boiled 
tags are accidentally mixed with raw 
ones, Here is a quick and sure method 
of separating them: Place the eggs on 
smooth surface and give them a 
twirl with the thumb and first finger. 
A boiled egg will spin around on its 
side just as one would expect it to 
do; but a ra g will refuse to spin, 
however hard it is twirled. 


The Hairpin Becomes a 
Pair of Calipers 


PAIR of calipers is perhaps the 
‘most frequently used tool in the 
machine-shop, being required for al 
most every kind of job. 
One day the writer wished to take 
some outside mensurements and he 


ANA 


‘isoecauser™ — oursoe cAPEm 


couldn't find his calipers in the tool- 
box. His eye lighted on a scrub- 
woman in the next room and a bright 
idea came into his head. Why not 
beg a hairpin and make a pair of 
calipers with it? He followed up his 
idea, the measurements were taken, 
and when the job was finished it was 
found to aline properly.—A. G. Vipat. 


Cleaner-Cans Can Be Used 
as Nail-Containers 


'T is often a problem for a carpenter 

to know how to carry nails, screws, 
fete., especially when he is using 
small brads, tacks, and hooks. Most 
carpenters use tea- and coffee-cans, 
but these have unpleasantly sharp 
edges. 

‘One man solved the difficulty by 
using the disearded eans in which 
commercial bone-meal cleansers are 
commonly sold. ‘These cans are made 
of heavy cardboard, and have a tin 
bottom. 

‘By cutting a can in two, a box of 
any desired height from one to four 
inches is obtained. Such a box is 
light, strong, and of just the proper 
width for the fingers to enter. For 
larger nails, which occupy more space, 
it can be made higher. For small 
brads, screws, tacks, and the like, 
of which only small quantities are 
usually kept on hand, the box ean be 
made shallow. 

‘A great deal of petty annoyance is 
thus avoided.—Henny SIMON. 
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Enjoy It! 


KE your trips to and from work a pleasure 

instead of a mean ride on a hot, crowded car. 
Ride a bicycle. Enjoy to the fullest the exhilara- 
ting tonic of fresh air and the open country. 


My, how good you feel! The red blood sings thru 
your veins, driving away those mean morning head- 
aches and that old sluggish feeling! You get to work 
feeling like taking that old job and fairly “eating it 
up!” Health and a clear brain go a long way 
towards making a successful man. A bicycle goes 
nearly all the way towards making a healthy man! 


‘Then think of the convenience. Think of the 
money saved. Think of the pleasure of long rides 
in the country—of happy trips over broad roads! 
Is it any wonder that more people are riding 
bicycles today than ever before? 


‘The bicycle is the most economical mode of trans- 
portation. It is the most healthful. It is a pleasant 
benefit for every member of your family. 


Order your bicycle today. ‘The more you ride it 
the more you'll enjoy it! 


The Cycle Trades 
New York 


“Ride a bicycle” 


of America, Inc., 
U.S.A. 


Give your door a 


Yale Door Closer 
—and it will close as 


“Soft 


DOOR not equip 


as cotton” 


A Yale Dx 


oftheir internal 


See the trade 


‘The Yale & Towne Mfg. Co. 
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Folding Handles Facilitate Heavy Lifting 


By Thomas W. Benson 


ERE & number of mechanics 
are working together on a job, 
the usual practice is to keep all tools 


Pa fed With handles attached tothat 


( ‘unwieldy tool-box ft can eas. 
ily’ be movel by two men 
where formerly if took four 


locked in a large box overnight. The 
illustration shows a simple method for 
equipping such boxes with folding 
handles that drop down out of the way 
when not in use. 


The dimensions can be varied to suit 
requirements. For the average box 
the handles are eut from strips 18 in. 
long, 4. in. wide, 
and lin, thick, The 
hole for the pivot 
bolt is 6 in, from 
oneend. Thestops 
are cut from the 
same material and 
nailed or bolted in 
position. Washers 
should "be, used 
under the heads of 
the pivot bolts to 
insure easy action, 
The illustration 
also shows the 
handles in both 
positions. When 
filled with tools, 
the box, naturally, 
is very heavy. 
Without the 
dles it is hard work for four m 
carry it from place to place, 


to 
‘This ne- 
ccessitates calling them from other work 
to lift the box. ‘Try this suggestion on 


your tool-box—it is a time-saver, 


Adapting a Gasoline Engine to Burn Kerosene 
By L. B. Robbins 


THE mizeron almost very gusoine 
engine has an exposed air-intake 
valve. These valves are occasionally 
fitted with a gate for adjusting the 
amount of air admitted, but asa rule 
they are left at a fixed opening and 
the mixture adjusted at the gasoline 
supply. 

Tn such eases it is a simple matter 


| to readjust the proportions of air and 


fuel so as to run the engine equally 
well on kerosene as on gasoline. This 
ean be done to the usual style of 
mixer by inserting a rightly propor- 
tioned bushing in the mouth of the 
air intake itself. If the mouth of the 
intake projects downward tap into it 
an elbow, so that the mouth will be 
either horizontal or upright. 

Kerosene is much less volatile than 
gasoline, and the object is, of course, to 
gasify it as quickly as possible. This 
calls for a little experimenting. 

First, with a bushing in the air 
intake, pour in a little gasoline, and, 
closing the ignition switeh, turn over 
the flywheel and start the engine. 
When it picks up on the gasoline turn 
the needle valve of the mixer so as 
to admit about half the amount. of 
kerosene that it formerly admitted of 
gasoline. If the engine slows down 
pour in a little more gasoline until the 
cylinder becomes well heated. After a 
few moments of running the kerosene 
can be gradually cut down until the 
engine is operating on about a third 
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the amount of fuel that was formerly 
used. When the proper points on the 
needie valve indicator are once located, 
mark them and you will always be 
able to operate the engine satisfac- 
torily. 

Tt is suggested that this arrange- 
ment be made on a marine or statio 
ary engine of from one to four cylin- 
ders. It will not work to advantage 
upon an automobile engine, because 
the use of kerosene causes the cylin- 
ders to carbonize quickly. 


A Soiled Waste Receptacle 
for Machine-Shops 


N factories and work-shops where 
‘a lot of oily waste accumulates, 
some sort of safety waste receptacle 
should be pro- 
nan, vided. A waste 
ean such as the 
one illustrated 
will prevent the 
danger of fire 
through careless- 
ness and the re- 
sultant loss. 
‘The main feature 
is the closing 
spring which 
makes it impos- 
sible for the 
cover to remain 
‘open unless held 
in place. 
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“I Want That On My 
Lighting Fixtures” 


Groping in the dark for the light-switch or pull-chain 
is hard on the nerves and shins, and is out of date since 
electrical equipment manufacturers and makers of 
builders’ hardware began using UNDARK. 

Whenever UNDARK is used, it lengthens the service 
to a full 24 hours without artificial light, 

The watch, compass, or gauge with an UNDARK dial 
can be of any style. UNDARK on the gasoline and 
other gauges of your motor car and motor boat is help- 
ful and avoids dangers. This material contains real radi- 
tum, the most precious mineral in existence, and needs 
no exposure to light to maintain its glow. 

UNDARK doesn't get dark in the dark—it is UNDARK. 

“I want that on mine!" is the vote of thousands 
when they see the service and learn the lasting quality 
of UNDARK. Manufacturers in hundreds of different 
lines are putting it on their goods, 

‘The Radium Luminous Material Corporation is a large 
miner and refiner of radium-bearing ore and the pioneer 
manufacturer of Radium Luminous Material in this 
country. 

The Trade-Mark UNDARK is your safeguard in secur- 
ing the wonderful natural service of radium, Ask for 
UNDARK by name. 

Our service of instruction and inspection encourages 
the application of UNDARK by the manufacturer in his 
own plant, 


Radium Luminous Material Corporation 
55 Liberty Street, New York 
Factory: Orange, N. J. ‘Mines: Colorado and Utah 
“Tse start Name Una cA Ft 
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4s Cities in 48 States~ / 
(have increased Streetcar 
{ fares-more than 35000000 people 

‘affected 


eiciCLh 


You caz estimate the saving in dollars and cents 
thst would be effected by riding a Columbia 
Bicycle. 


This saving would soon pay for a new Columbii 
and you could then keep right on saving. 


‘You cannot estimate the great physical and mental ben- 
efits a full season's use of the Columbia would produce 
—freedom from crowd-packed cars, from uncertain 
running schedules, from lost time, from those many dis- 
comfitures and work interruptions caused by unsettled, 
inadequate, and expensive trolley facilities. 


‘The Columbia is the American family’s time, money, 
and health saver. It makes getting to and from work a 
healthful, pleasurable pastime. Light but sturdiest in 
construction, dependable always,.comfortable, up-to-the- 
minute in style lines, finish, and equipment. 


Step into your local dealer's and inspect the new 
Columbias—he will be glad to explain their many 
features. 


Handsome illustrated Columbia Cotalog describing 
‘all 1920 models sent onyichere on request 


WESTFIELD MANUFACTURING COMPANY 
45 Lozier Avenue, Westfield, Mass. 
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Stand Up When You Scrub 
the Floors 


VERY useful article and labor- 

saying device can be easily con 
structed from strap-iron, It will fit 
any serubbing-brush of standard size 
and is designed with the idea of pre- 


Scrubbing-brushes must be used at 
Teast once a week! why not make 
them ai easy a1 pomible to handle ? 


venting you from assuming the old- 
time knee position, which is so tiring. 

The top of a broom is used for the 
handle, and the device itself is 
plained in the detailed diagram here- 
with. Two wing-bolts make the 
device adjustable. Any thickness of 
brush ean be used from 14 to % in, 
and any width from 2 to @ in 


An Old Automobile Made 
into a PortableMachine-Shop 


ISHING to better himself, an 
enterprising street knife-grinder 
gathered together enough money to 
purchase an old discarded jitney bi 
‘and turned it into a self-propelled and 
self-operating machine-shop on wheel 
All the seats except the drive 
were removed, a hole w: 


Tinstead of the customer coming to the 
shop the shop goes to the custemer 


floor for the belt, and a split. pulley 
attached to the’ driveshaft in line 
with the hole. The size of the pulley 
was adapted to’the speed of the line 


shaft. 
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A Remedy for Present Day Gasoline 


EARLY everyone knows that gaso- 

Tine has gone down and down in 
grade. The fine gas of five years ago 
may still be purchased, but at drug store 
prices. 

The common run of gas today has 
played havoc wih many engines 

Tthas made them difficult to start on a 
cold day; causes frequent back firings 
scored cylinders, burned bearings, abno 
mal carbon deposit, and amazingly fre- 
quent grinding of valves. 

‘Many engineers saw this condition com- 
ing years ago, but the Chalmers engineers 
were the first to develop a remedy. 

They knew there was as much power 
in a low grade gas as in a high grade 
eas, 

To get out all the power that nature 
put in was the task. 

“They designed two devices—Hot Spot 
nd faaieher “i 

jot Spot “cracked up” the gas to a very 
fine vapor after the gas left the carburetor, 


and then tumed over the fine vapor to 
Ram's-horn, which dispatched it a short 
and equal distance to each cylinder. 

‘The effect on gas upon striking Hot 
‘Spot is like a drop of water striking the 
top of a hot stor 

Imagine the “cloud” of gas then rushed 
through Ram’s-horn,which is minus sharp 
comers, abrupt bends and the dis- 
tance to cylinders 1 and 6 being exactly 


the same as to the middle cylinde 
‘The results instantaneous firingyinstan” 


quantity. 
‘Your first impression in a present day 
is instantaneous starting on a 


ie 


UERATTNET 


ual 


CHALMERS MOTOR CAR CO., DETROIT, MICH. 


‘CHALMERS MOTOR CO. OF CANADA. LED. WINDROR. ONTARIO 
MAXWHLL MOFON CO, INC- EXPORT HAVISION, Ta BWAY, SEN YORK 


CHALMERS. 


WITH HOT SPOT AND RAM’S-HORN 


IVER JOHNSON 


SAFETY AUTOMATIC 


Positive Safety 


Iver Johnson means Safety, 
and Safety means Iver Johnson 
—the two are inseparable. 

Drop it, kick it, knock it, thump 
it, "Hammer the Hammer""—it can't 
g0 off accidentally. And its safety is 
‘automatie—nothing to remember to 
do to make it safe. That's why 
wemnen are not timid about having 
‘ua Iver Johnson in the home. 

Choice of three grips 
Regular, Perfect Rubber, Western 
Walnut. 
your dealer hasnt in stock the particular 


model you want, send us his name and ad- 
dress. We'll supply you through him. 


IVER JOHNSOW'S ARMS & CYCLE WORKS 
1394) River Street, Flchbure, Mase. 
99 Chambers St, New York 
717 Maret Se, San Praneace 


Movoreyetes 


pecs 


‘Some accuracy amd 
ependaniiny 


- ONE PIECE 


(Cr market 5 years 
|,0.000a nth. 
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Along one side a bench was built up 
the proper height and shelves placed 
beneath it. The opposite side was 
fitted with a tier of drawers, while at 
the rear end of the bench was placed 
the forge, which is one of the hand- 
power kind. A small bench lathe, a3 
well as a grinder, was placed on too 
of the bench at the front end, and a 
vise at the rear, 

‘A smoke-draft hood was hung over 
the forge, and its smokestack run 
through the roof. The line shaft for 
running the lathe was hung in hangers 
to the roof. The driving pulley for 
this shaft has a cluteh, so that when the 
machine-shop is on’ the move the 
machinery of the shop ean be stopped. 

It was found that the original dome 
lights were not strong enough for the 
work, and two large barn lanterns 
were placed over the bench. ‘These 
burned kerosene, and consequently 
it was not necessary to charge the 
storage battery to run the lights. 

‘An acetylene welding tank and 
torch is carried in a rack mad: 
for the purpose, and the grinder 
has a very efficient money-making 
shop on wheels driven by. its own 
power plant.—P. P, AVERY, 


A Quick Road Repair on a 
Broken Automobile Axle 


F your automobile’s rear axle, either 
right or left, breaks, a quick “get 
home" job can’ be made with a taper 
punch and a piece of board. 
Remove the differential ease-cover, 
insert the punch in the hole to keep it 


of the spring or mud-guard, as shown 
in the illustration. The board holds 
the axle in, and the punch keeps the 
axle and its gear from making the 
differential action, thus allowing the 
car to be driven home under its other 
axle. 

Nine out of ten breakdowns occur 
in out-of-the-way places, and usually 
the driver is without the proper tools 
or parts to repair the break. By 
observing other motorists’ methods of 
emergency repairs you will not be at 
a loss for a solution when your break- 
down arrives.—P. P. AVERY. 
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“lll be on time” 


If the alarm clock fails, you can still 
keep your appointment with the time 
clock, if you own a bicycle. 


There is no waiting for cars. Jump 
astride and be off with speed to spare. 


And remember that the most efficient 
bicycle is equipped with the most de- 
pendable tires—United States Tires. Made 
by the world’s largest rubber manufac- 
turers to live up to an established reputa- 
tion for long and trustworthy service. 


United States Cycle Tires 
are Good Tires 


m 


Ts 
a 


‘The most a man can ex- 
pect in a pipe—and just a 


g little more. The WDC isa 
{ pipe you have a right to be 
proud of. Genuine French 


and 
king 


Briar, Demuth seasc 
guaranteed against cra 


or burning through. 


7 
WDC’ 


i» 


Wonderful, new device, guides your 
hand; corrects your writing in few 
days. ' Big improvement in three hours, No 
failures. "Complete outline FREE. Write 
C.J: Ozment, Dept. 52, St Louis, No. 


ual] 


I 
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Manufacture Your Own Old 
Rose and Heliotrope 


HE apparatus necessary to make 

perfume at home is quickly gath- 
ered together about the house, and 
perfume made in this way carries a 
far sweeter odor than the majority of 
manufactured perfumes. 

First, secure two empty bottles. 
One of these is to hold the flowers and 
should be of ample size and have a 
neck large enough to admit the neck 
of a smaller bottle. Into the neck of 
this smaller bottle place a piece of 


‘Thote of you who have flower gard 
an make your own perfume. Tt 
fmuch sweeter than the store ki 


very fine sponge, washed clean, then 
saturated with pure olive oil, and 
squeezed dry. 
Fill the larger bottle with flowers; 
yy kind will do as long as they have 
sweet odor and are fresh. Fit the 
bottles together and place them in the 
sun. Next day throw out the old flow- 
‘ers, squeeze out the extract in another 
small, tightly corked bottle, and place 
new flowers in the bottle. ‘Keep this 
up until the small bottle is filled with 
perfume, squeezing out the few drops 
each day. It is necessary to oil the 
sponge only onee. 

For each drop thus secured add one 
‘ounce of pure aleohol.—G. F. Cou 


Why Trade in Your Old 
Automobile? 


THE ose ot good car will con 
tinuetofunction well years after the 
top and the finish on the body have be- 
come shabby. In fact, many ears are 
‘ "just when the engine is at 

‘All mechanics know a new 
piece of machinery doesn't operate 
smoothly until it has been run some 
time. Meanwhile the paint, varnish, 
Iaequers, ete., put on to make it look 


attractive have lost their newness. 

It is waste to discard a perfectly 
good engine just because the outer 
shell doesn't look as spick and span 
as it might. That defect is easily 
remedied. 
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The History of a Word 


HE trade-mark “KODAK” was first applied, in 1888, 
to a camera manufactured by us and intended for 


amateur use. It had no “derivation.” It was simply in- 
vented—made up from letters of the alphabet to meet our 


trade-mark requirements. 


It was short and cuphonious and likely to stick in the 
public mind, and therefore seemed to us to be admirably 
adapted to use in exploiting our new product. 


Te was, of course, immediately 
registered, and so is ours, both by 
such registration and by common 
law. Its first application was to 
the Kodak Camera. Since then 
we have applied it to other goods 
of our manufacture, as, for in- 
stance, Kodak Tripods, Kodak 
Portrait Attachments, Kodak 
Film, Kodak Film Tanks and 
Kodak Amateur Printers. 

The name “Kodak” does not 
mean that these goods must be 
used in connection with a Kodak 
camera for as a matter of fact any 
of them may be used with other 


apparatus or goods, It simply 
means that they originated with, 
and are manufactured by, the 
Eastman Kodak Company. 

“Kodak’” being our registered 
and common law trade-mark can 
not be rightly applied except to 
goods of our manufacture. 

If you ask at the store for a 
Kodak Camera, or Kodak Film, 
or other Kodak goods and are 
handed something not of our 
manufacture, you are not getting 
what you specified, which is obvi- 
ously unfair both to you and to us. 


Af it isn’t an Eastman, it isn’t a Kodak 


EASTMAN KODAK COMPANY, 


Rocuester, New York. 
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Grandma Knows |_ Things | Made that Reduced 
the High Cost of Living 


The Popular Science Monthly will 
pay fifty dollars for the best answer 


Musterole Is Best 


Remember the time when 
you had that dreadful con- 
tion of the lungs—and 
Grandma sleppeda stinging, 
messy musta plaster 06 
your chest? low you 
writhed. and tossed and 
Grandma to “take 

it off"? 

‘That was many years 
Of Masterole, fer now 

luster 
Knows Musterole is better 
than a mustard plaster. 

She Ene ons and 
colds, congestions, an 
theumatic aches and pains. 

"And what is best, it re. 
lieves without discomfort 
or blister. 

Musterole is clean white 
ointment made of oil of 
mustard ‘and other home 
simples. 


ititeanesoennat hea 
phir 
teeing Stace 


Fests Congestions and patns both 
Lr 
Pecullaly 
feels delightfully cool a 
thents after you have applied It 
‘Never be without ajar of Mus- 
tervle. 


‘Many doctors anu nurses recommend 
in. Soetnd ve frm §2:S0hovpital sae. 


‘The Musterole Co, Cleveland, Ohio 
[BETTER THAN A MUSTARD PLASTER 


Play the Hawaiian Guitar 


Just Like the Hawaiians! 


‘uc met of teaching es dle, hn nd ae 
Pea ia te Sou danny il 
Whe lst” reduced "uke adorn 


i thevaccompant 
Beatie fen ie 


Tam Interred in the HAWAIIAN GUITAR 
ae comblee bora 


HAT new use of a mechanical appliance or machine 


lid 


cost of 


you make for the purpose of reducing the high 
living? We know of one fellow that transformed 
his coal furnace into an oil burner. 


Another made an ice- 


less refrigerator. There are, of course, many other things 


and we want to know in how many practical ways w 
Tell us! 


reduce living expenses. 


can 
Tue Porutar Serene 


Moymutty offers three prizes,—a first prize of #50, a second 
prize of $25, and a third prize of $15,—to be awarded in 
accordance with the rules set forth below: 


Rules Governing the Contest 


(1) Contestants are not limited 
to the number of methods of re- 
ducing the high cost of iving, but 

od can possibly win 
only one the second, 
and only one the third, The 
contest is open to everybody. 


(2) The method must be clear- 
ly shown either in a photograph 
or in adrawing. If a drawing is 
in, it need not be made b 
skilled draftsman, It 
that it should ‘be intelligible. 
While pencil sketches will be 
sidered, contestants are req 
ed to make their drawings i 
on heavy white paper. The views 
should be sufficient in number to 
set forth the use of the appliance 
very clearly. The contestant's 
name and address should appear 
on each sheet of drawings, 


(3) The drawings or photo- 
graphs must be accompanied by 


clearly given, It must be 
con one side of the paper 
it should not be more than 500 
words in length, The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 


(4) The drawings and descrip- 
tion entered by contestants must 
be received by the POPULAR 
‘ScteNce Moxtay not later than 
5 p-m. on Friday. April 30, 1920. 


(5) The judges of the contest 
will be the editors of the PorcLax 
Science Mostuty. 


us 


(6) The first prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, hi 
suggested the simplest and best 
method of reducing the high 
cost of living. 

‘The second prize of $25 will be 

id to the contestant who sub- 
sa method next in merit 

The third prize of $15 will be 
paid to the contestant who sub- 
mits the method third in merit, 

(7) The winners of the contest 


will be announced in the earliest 
ossble issue of the Porvian 


tion of the methods: 
three prizes offered 


h 
ill duly ap- 
ar in the pages of the PorctaR 
Screxce Monty, together 
with the names of the winners, 


(8) The editors of the Porutar 
Sciexce Moxtuty shall have 
the right to publish meritor 


The regular space rates 
e paid to the contestants 
who submit the manuscripts thus 
selected. 


(0) When a contestant submits 
more than one method, the de- 
scription and drawing by whi 
each is set forth must be sent as 
a separate unit. 


(10) Manuscripts or drawings 
will be returned to contestants if 
stamps are enclosed. 


(11) Send drawings and specifi- 
cations to the High Cost ot Living 


Editor, Porutak SCIENCE 
Moytuy, 225 West goth Street, 
New York City. 
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All Sets Remainir 


yun tg cha mt rt 
naa a te 
Sle nae ah 
Sea weed is pt ry of 
Seared Rare Par abbr 
SRG GE et ac pet 
ay nae ce ie 


% 
‘Think, too, what it would mean to you, to your 


‘To briefly describe its scope is impossible. It 
egnfains indreds upon hundreds of articles on 
Feligion, philosophy, history, art, science, literature, 
manufacturing, engineering, law, physics, commerce 

F other subjecis—41,000 articles fn all 
in everyday useful facts that satialy the 
snes of the child mind, that’ enlighten 


‘What sets remain unsold, and these are compara- 
tively few, are all that will be printed on the famous 
India paper. No more are procurable. 

As you know, this very thin but strong India 


—But You Must Act Quickly 


try cline the coupon and sending forthe beast 
mea 1 


Sears, Roebuck and Co., 
Chicago, Illinois 


Surely you can now afford to own this 
great library of knowledge 


of the New 
Printed on the Famous India Pc 


Encyclopaedia Britannica 


Is one of the best investments any ambitious man or woman can mak 


This Is Your Opportunity to Own an India Paper Set 


ia Britannica 
r Offered at a ‘in 


to have access to the SUM AND SUB- 
‘OF ALL HUMAN KNOWLEDGE. 


chil 
STANC) 

Consider what a satisfaction it would mean to 
have at hand THE ANSWER TO EVERY QUES- 
TION which comes to an active mind, 


Both for profit and pleasure, the 


the housewife, the farmer, the business man, the 
investigator, the educator and the lawyer. 

‘Men and women in all walks of life are among the 
200,000 owners of the Eleventh Edition. 

IF YOU DO NOT OWN THE BRITANNICA, 
WHY NOT? 


paper made this great work more convenient to 

Enthaie and more fnviting to read. 
"These sets are offered at prices and terms 

make the Britannica a bargain to anyone wh 

you, does not yet own a set. 


rich 
ke 


Et el et 
Remember, this ofer is for the new Britansica | Start Roebuck and Co. Chicago, Ill 
srinted on genuine Todia paper. Act tolap—KOW— | fan CHMnt, Fics geomd ry fees ems, 
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Fifty:Two Vacations Every Year 


Every Saturday-Sunday is a real vacation for the motor- 
cyclist. The whole countryside is near at hand ! 

Miles mean but pleasant minutes—distant lakes, streams 
and towns are but a jaunt away—when you ride a 


Harle y-Davidson 


Fishing, picnicking, hunting and winter sports offer their pleasures: 
‘every week-end when you have this swift, dependable mount to 
whisk you there and back. 

And you can afford a Harley-Davidson —the cheapest form of 
quick travel. 40 to 60 miles per gallon of gasoline, with tire and 
upkeep costs low in proportion. 

‘Ask Your Haray-Davidvon Dealer About His Eaty Payment Plan 
Harley-Davidson Motor Co. 
Milwaukee, Wisconsin 


= = =i ; 
In Stormy Weather -Luden's 


Economical protection for nose and 
throat. At first sign of irritation; take 
a Luden’s. The menthol does the rest. 


Wm. H. Luden In Reading, Pa., Since 1881 


LUDEN'S Coli crops 


GIVE QUICK RELIEF 
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A Homemade Cold-Box for 
the Pantry Window 


‘OT all food preservatives are de- 
‘signed for the protection of 
eatables from warm temperatures. 
‘The accompanying illustration de- 
scribes a food-container used exclu- 
| sively in cold weather; hence the name 
cold-box. 
‘The container is homemade, and 
| can be attached to the outside of 
the kitchen or pantry window. A 


‘The side view and front ofthe box show 
how easily it can be constructed, 
Te will save you m big ice bill, too 


northern exposure is desirable; raising 
the window gives access to the cold- 
box, without shutting off the light 
from the upper half of the window. 

‘The windowsill is extended by a 
shelf, supported by wooden brackets, 
‘The ‘device rests on the window-ill 
and the extended shelf, being fastened 
to the window-cases’ by screws or 
nails near the top and bottom of 
each end of the box. The box should 
have a sloping top to ward off rain, 
Holes for ventilation are made in the 
tend of the box, and screened. Shelves 
may be made of heavy screen, poultry 
netting, or wood. The shelves. rest 
on cleats fastened to the sides of the 
box. 

Food placed in the box should be 
covered, as a safeguard from dust. In 
warm weather the cold-box can be 
removed if desirable.—S. R. WiNTERS. 


Hints for Those Who Want 
Tire Mileage 


'N the United States today there at 
more than one hundred legitimate 


he “seconds” shops, the 
“cut-rate” and the “retread’” shops, 
take care of what business the big 
manufacturers do not handle. This 
business is growing by bounds, and 
each day new motorists and even 
thousands of old-timers are buying 
cheap tires. This is like getting a 
quack doctor when one is seriously il. 
Tire value shows itself in the cost per 
mile, not in the cost per tire. As in 
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everything else, the best tire is the 
cheapest in the long run, and the 
motorist who buys cheap tires finds 
that the cost per mile is much higher 


In every large city there are shops 
displaying the sign “Standard Makes, 
50 per Cent Off,” and naturally the 
unwise are led to believe that they will 
get a regular first-grade tire at 50 or 
80 per cent less than the standard tire 
branches ean sell them for. In some 
of these shops you find that the tire 
has a name strange to you. It might 
be Clingstone or Soft-tread or some 
other name you never heard of; but 
the salesman tells you that it is a 
standard make and that this par- 
ticular company is launching a new 
tire that is branded differently on 
‘account of its tread. 

This is not the case, Standard 
makers take pride in stamping their 
trademark on their tires. A certain 


class of tire manufacturers do a 
regular business with these concerns, 
manufacturing tires under any name 
the dealer wants. Other factories 
market tires through various trade 
channels, selling as many as ten 
different brands of tires. ‘These may 
be all from the same stock and design, 
though differing greatly in price. ‘The 


tire list in this ease is a joke, because | 
the tires never sold at list prices at all. 
Ita tire is listed at $50 it Is offered to 
you at 50 per cent off or $25; and 
this is perhaps more than the tire is | 
worth. 

Every manufacturer has a certain 
number of “seconds” which he must 
dispose of in the best’ way postible. 
The so-called “rejects” are bought up 
by dealers, who purchase in large lots. 
Included in these "seconds" are old 
tires that have been in stock for a long 
time. 

‘When you buy a “second” tire 
you are taking a big chance. It may | 
fast ten miles or it may run eight 
thousand. If the tire happens to 
low out in a short time, you lose; if | 
it doesn’t, you are lucky. 

Then perhaps you buy a second- | 
hand casing. You can’t tell by look- | 


A startling trath develops when the new 
ome is all built and folks start living in it, 

All the bigger problems of plan and archi- 
tecture grow daily less vital. The small con- 
veniences, insignificant when planned, become 
the very means to family comfort. 

Indeed, the incidentals in building actually 
ecome the requisites to living—and this is 
never more true than electrically. 

‘That head of stairs switch to insure your 
footsteps against darkness means more in your 
ally life than the design of the roof, whether 
‘mansard or pitehed. 

‘The reading light alongside your bed offers 
‘more real human satisfaction than the style of 
your windows, be they dormer or bay. 

‘And whether you planned the library for 
the first or second floor doesn’t hold half the 
importance of an arrangement of lights kind= 
est to your eyes. 

‘There's Niagara of energy running through, 
the walls of your house, But how to tap it? 
Walled up alive in Iath and plaster, this power= 
fal servant is restive, eager to shine and cook 
and sew for you. 

‘Arrange the necemary outlets and it will eme 
to take ep the works "Base-bourd outlet; placed 
Aifally ia every room and hall” tn the lauodry 
Fec‘rashing tanchine nd ron Tang room for 
cr and ily In bedroom aad ving rom for 

Comforts you value but doo’t always provide, 
‘Trouble iy yom don't call your electrea! contractor 
in atl the ting well le he 


tates of cost begin iequate 
be sou to ay aves thon co 
‘Don’t do it. 


Remember that you are building « home to live 
in, ‘That additioonl clectrical equipment costs 
Lively litle, and that a few extra Athings will yield 
endless convenience and satisfaction, 

‘Talk it over with your architect and your elec 
tical coutmcton. 


este Electric 


Company 
Dent tik nly of een 


No. 3 Bierweraseate str mm 
deancroireas bata oa sqene 
tiem which serves in street lighting, in safe 
nd rapid reel comes by wire 
srrertlasd be eoery she feld oe 
trical achievement. aoe 


‘ies 


Employers everywhere are looking 
for skilled draftsmen, ‘They are offering 
good salaries to start with splendid 
chance for advancement, 


Drafting offers exceptional opporta- 
nities to a young man because drafting 
itself not only commands goo* pay, but 
it in the first step toward success in 
Mechanical or Structural Engineering 
for Architecture, And drafting. is just 
the kind of work a boy likes to do. 
‘There is an easy delightful way in 
which you can lear right at home in 
spare time, For 28 years the Int 
national Correspondence Schools have 
been giving boys just the training they 
need for success in Drafting and more 
than 200 other subjects. Thousands of 
boys have stepped into good positions 
through I. C. S. help, but never were 
‘opportunities so great as now, 


Let the LC. §. help you. Choose 
the work you like best in. the coupon, 
then mark and mail it, This doesn’t 
obligate you in the least and will bring 
‘you information that may seart you on a 
tuccessful career, This is your chance, 
Don't let it slip by. Mark and mail 
this coupon now. 


ing at it, or even by examining it 
closely, just how far it has run or how 
much mileage is left in it. A fabric 
break may not be visible, yet such a 
break will sooner or later cause a 
blow-out. 

Retreads are in another class. An 
old tire carcass, properly retreaded, 
looks exactly like a new tire. The 
tread may seem new, but what good 
is a tread? The tread merely pro- 
tects the fabric. The fabric is the 
real tire. There are good treads and 
bad treads, and you cannot tell what 
you are buying by looking at the 
tread, 

This is not condemning retreadin; 
because a good carcass is al 
worth retreading. There are many 
concerns that retread old casings in 
which the fabric is still good, and in 
this case the owner gets good return 
for his money. 

Here is the best advice for tire- 
buying: Buy the very best tires you 
can afford, inflate and take care of 
them properly, and you will get the 
greatest return in service for your 
dollars. 


Doubling the Capacity of 
the Clothes-Closet 


ERHAPS there is nothing that 
the housewife has wished for 
more often in the home than addi- 
tional closet room. 
‘The average closet is provided with 


et hooks around 
oa 


the walls only. 
This arrange- 
ment leaves a 
great deal of 
wasted space in 
1 the center of 

the closet 

which we often 

wish could be 
I utilized. 

‘The ‘accom- 
panying illus- 
tration shows | 
an easily con- 
structed con- 
trivance de- 
signed to make use of this wasted 
space in the closet, which at the same 
time can be easily removed when 
the semiannual house-cleaning time 
comes round. | 

Tt consists of a specially designed 
clothes-tree, to be placed in the center 
of the clothes-closet, providing a 
number of clothes hooks and also a 
place below for storing extra pairs of 
shoes. 

Of course, the size of the hanger 
should be regulated to fit your own 
needs and the closet in which it is to 
be used. The one illustrated was just 
64 inches from the floor to the top of 
the cross-bar, and was provided with 
opening in the center of the up- | 
Fight, as shown, so that it could be 
lifted with ease. 

Alter the device was completed it 
was given a good cost of flat white 
paint.—Monrimes V. Tessier, 


By installing this 
clothes-hanger you in. 
Grease the capacity 
‘of your clothes -closet 
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Catalogue Sent Free 


WE ae is ined a o6paye Hol 
Catalogue listing. about 3,500 of 
the most recent Seientife and Techni 
‘al hooks and a new 32 page book 

of new books of 1913. These are 
fel welcome by reason of the ct 
‘of books have been very much Upset By 
the"war and any bopke can ony be 
Supplied ‘with great cificulty. Tia 
xtalogue ‘will be sent to-any address 
{a the world, tree on request. 


Scientific-American 


Publishing Company 
Woolworth Bide 


March, 1920 


Take Your Choice of 
These Big use Jobs 


~ >} 
Aitomobite 


. 'HOUSANDS. of men like, you 3 are wanted to fill these big-paying jobs in the 
ii fneering automobile engineering field, sof places, are open, ton, for and 
ifneering : See, aed Veurel to bal, Yordaat 


VOL.1 


me, Auto Books|= 


CARBURETORS: 


vawes 6 Volumes Shipped Free 


WeRICATION Just off the press-—the 1909 model—an up-o-heminate s-volume 


fd Seti: Valves Coot 
ing Lubrication? Fiy- 
Wheels; Clutch 


Only 7c a Day! 


‘you see the hooks in your, 
riges when books arrive. Ye 
Selore you decide. whether Ou 


Anteieas Technical 
. the withdrawn whe 
al the coupon without delay 


Don't Send Money Now! 


«word for it, See the books without cost. Here is 
‘get a real qan's job with a man's vize pay. Don't 
in Scnding the coupon, Put the eoupen in the mails 

Yoday: ‘Send no money—Just the coupon! 

American Technical Society, Dept. A-203 Chicago, IIL. 


| FREE Examination Coupon 


Edwards “Reo” Metal a, 


naturally 
and form 


Why use 


. j 
Ren Coal or 


Wood? 
Turn a Valve wha 


-@. 
=e Seer eee Bota mal fer 


The Oliver Oif Cas Burner makes: 
2 gals_oi] equal 971bs coal 


owing. Wesderul opportnity 
Fei, = pint prac bine Hondo 
landreds of customers. Ove 

MANUAL gives fal 

{Seay for others when your own mame can go scfoee the 

SST and you be the propriior and have ethers work f 
‘Vanderpool! maker you soctessfal and. independent 

Eelite: “Waite today. 


Im anncering address Dept. R-20 
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Jack Up the Gate to Clear 
Obstructions 


{EN the snow flies and banks up 

in front of the big gate, how are 
you to open it or drive your team 
through without shoveling away the 
drift? With a gate like the one here 
illustrated you simply pump a few 
times on the wagon-jack, and the gate 


No matter how high the snow-drifts 
pile, you can sawing open the gate 
‘fith this contrivance and drive through 


obligingly moves up out of the snow 
#0 you can swing it open. 

First, be sure your gate does not 
sag. Then have a blacksmith make 
foureyesof strap-iron. Bolt twoof these 
to the top and bottom of the hinged 
end of the gate with heavy bolts, and 
file out the inside of the eyes until they 
are smooth. 

Set a length of 214-in. iron pipe in 
the ground so that a part about half 
the height of the gate will project 
perpendicularly above ground. ‘Then 
slide a length of 2-in, pipe inside the 
21sin, piece. The bottom should 
touch ‘the ground and the top reach 
about 2 feet above the top edge of the 
gate. 

Use the other two eyes to strap these 
pipes to a solid post about 4 in, from 
them. ‘The bottom eye ean be tapped 
and bolted to the pipe if desired, but 
let the upper pipe slide through the 
top eye. 

Before assembling the pipes to the 
ost the gate eyes should have been 
slipped over the pipes. See that they 
both swing about the pipes without 
binding. 

Drill a hole through the 2-in. pipe 
just under the top eye on the gate, and 
run a long bolt through it. ‘Run 
another bolt through the same pipe 
just above where it emerges from the 
lower pipe and in line with the fence, 
s0 it projects out between the gate and 
the post, 

A study of the diagram will explain 
the construction, assembly, and man- 
ner of working. 

When the snow is so deep the gate 
cannot be swung open, simply put a 
jack or lever under the lower pro- 
jection bolt and raise the 2-in. pipe. 
The top bolt, bearing under the top 
eye of gate, carries the gate up with it 
30 it can be swung open above the 
drift_—L. B. Rossins, 
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The Care and Operation of 
D.C. and A. C. Motors 


‘OTORS should be at rest when 

oil-wells are filled, to prevent 
uceident and to avoid a false oil level, 
due to a certain amount of oil being 
carried up to the shaft and linings 
when the motor is in operation. Use 
a good grade of motor oil, 


To Start Motors 


First, be sure that the rheostat arm 
is in the “off” position, Second, close 
the main switch (the line switch should 
always be either fully closed or fully 
open). Third, with hand-starting: de- 
vices, move the lever of the starting de- 
vice firmly on to the first contact; hold 
ft there for two or three seconds, to 
allow motor armature to accelerate 
slowly; then move the theostat lever 
from one contact to the next until it 
is in the lust position, where the 
magnet will hold it, 


To Stop Motors 


First, open the main switch. Second, 
be sure the starting lever is returned 
to the “off” position by the time the 
motor stops. 

If any of the contacts are, they 
should be cleaned with sandpaper. 
See that the brushes move freely in 
the holders and at the same time make 
firm, even contact with the commu- 
tator. The commutator should be 
kept perfectly clean, 

In case the commutator has become 
rough, prompt attention should be 
given to avoid undue sparking, heat- 
ing, and similar troubles. The rough- 


ness may be removed by polishing the 


Do you know how to care in 
telligently for an electrical motor? 
Here is some common-sense ‘advice 


commutator with a piece of sand- 
stone from which a segmental piece 
has been cut having the same radius 
‘as the commutator. 

be used by pressing it against the 
surface of the commutator with a 
block of wood shaped like the sand- 
stone mentioned. In both cases the 
commutator should be run at a high 
rate of speed during the polishing, 
and the sandpaper should be moved 
back and forth along the surface, 


Sandpaper may | 


Dentists Now Urge 


A New Teeth Cleaning Method 


All Statements Approved by High Dental Authorities 


1 in the basi of tartar. 16 olde food 
substance which fermenta and forms ack. 
Te holds the acid in contact with the teeth 


The Way is Found 


Dental science, after years of 
searching, has found a ‘way to. Bight 


fg now traced to that, also most other film. Five Years of clinical and tabi: 
tory, tests have proved it beyond 

Film clings to teeth, enters crevices question, 
"The” tooth brush does not ‘For home use the method is, em- 
fend it. The ordinary tooth paste does bodied in a dentifrice called Peppo- 
So much of it stays dent, made ‘to meet every dental. re 
‘aod hardens, until you have it taken quirement. And to make it known 


Ts every home, ‘n10-Day" Tobe 
being sen to overyon who aa” 


A Quick, Convincing Test 


active pepsin can be constant 
lids add forced inte every biding place 
oral. 


Pepsadéent 


The New-Day Dentifrice 


THE PEPSODENT COMPANY. 
Dept. 87, 1104 S.’Wabash Ave 

Chicago, Il 

Mail 10-Day Tube of Pepsodent to 


‘The scientific film combatant, now 

advised by leading dentists everywhere 

‘and supplied by druggists in large tubes. 
a 
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SOE yu parallel to the shaft. Then carefully 

wipe off the commutator and brush 
surface to remove grit. Never use 
emery-cloth. If this treatment docs 
not remedy the trouble, or if the com- 
mutator is in bad condition, eall an 
electrician. 

In the very small motors, such as 
those connected with adding-machines, 
washing-machines, ete., you will find 
in most cases grease-cups filled with 
vaseline for lubricating their bearings. 
‘They should be inspected at least once 
a month, and kept filled with this 
lubricant, The vaseline is fed to the 
shaft through a wick. The brushes 
should be taken out and cleaned 
occasionally. 

A motor operating continuously at 
full load will heat up considerably. 
If the hand cannot be held against 
the heated part for longer than a 
minute, it is advisable to take tem- 
perature readings and report them 
to the manufacturer. 


“, » 
‘Doesn’t that feel better now, Grandpa?’ 
Grandpa can tell her of @ thousand and one times 
when Sloan's Liniment routed the pains and aches of 
Rheumatic Twinges, Sciatica, Neuralgia, Newraleic " 
Headache, Lumbago, Stiff Joints, Sore Muscles. A Leveling Trestle for Use 

. 3 in Machine Work 

'E always keeps it stain or rubbing, pene- 

handy for those sud- trates, scatters the con- 'N the shop where I work a certain 
den, unexpected attacks. gestion, and produces « ‘amount of work is done on engine 
Just as thousands of fami- warm tingle of comforting side-rods, ete., which must be blocked 
lies keep it handy for relief. and shimmed on the free end in order 
strains, ‘sprains, bruises, Get q bottle at your dra to level them. In order to overcome 
fandallother externalaches Jet pore aa ae the necessity of hunting up blocks and 
and pains. Oy peiila so oscuro shims of the proper size each time such 


Stoan‘s Liniment— soemy isthe Jong roe 


promptly, without skin 


i | tie ne n's 
0 m. § KEEPIT 
yp Y ANDY 
q) 


work was done, a trestle was made, as 
shown in the diagram, which proved 


Tire Repairing| Z its worth on the first job. 


‘The trestle was built very_strong, 
Learn a Profession, its beam of a piece of oak 4 by 6in, and 


| 8 ft. long. Two holes 1 1/18 in. in 
diameter were bored through this 
beam 18 in. apart from the center and 
9'in, each way. Two }4-in. plates 
were then fastened on the beam to 
take up the thrust of the serews, these 
being made from two 1-in. bolts 12 in. 
Jong, threaded all the way, and the 
heads forged and drilled. ‘Two wing- 
nuts and a roller were then made, the 
We Put You Fy | roller from a piece of 2-in, cold-rolled 


Ina Paying ete : steel. The apparatus was then com- 
oe Business of Your Own 3 ree plete.—0. F, GERMAINE, 


Right from the Start 


Make Yourself an Adjustable 
Swing Churn 


‘ONSULT your tinsmith, follow 

the specifications as outlined by 
Miss L. Dorman, a farmerette of 
‘Mississippi, and the results will be a 
swing churn—a product that is at 
once new, sanitary, and a labor-saver. 
| Itis a homemade device, its durability 


” March, 1920 


ia measured in terms of half a lifetime, 
and the cost is negligible. 

For a churn of two and one half 
gallons capacity, obtain a heavy 
Quality of block tin and shape it in 
an 18-by-20-in, square. Place it on 
2-in, legs, arrange a handle for each 
end as propellers, and carve a 6-in. 
opening through the top for pouring 
the cream. 

The cover to the opening fits 
snugly on the inside, like an old 
fashioned bucket lid.’ A substantial 


‘This, easily made, swing churn is 
‘shoved back ‘and. forth when 


mere 
it's filed with cream. Tt is quickly 
cleaned and keeps out all dust oF dirt 


wire handle is soldered at each end of 
the churn, with a ring in the center. 
‘One end of a cord is passed through 
the ring und the other fastened to 
another ring, or hook, in a beam over- 
head. 

Ready for operation, the swinging 
device can be adjusted to any height. 
‘A small child can operate the churn, 
‘which is shoved back and forth. The 
sudden impact of the cream against 
the churn affords the friction for 
making the butter.—S. R. WINTERS. 


Bore Difficult Holes with the 
Long Shank-Drill 


‘OW often have you tried to keep 
tight the bolts and nuts on your 

‘ear to stop the rattle? When you 
tried to drill 

the bolt for a 
» cotter-key, 
either the drill 
was too short 
or the chuck 
was in the way. 
Or, when you 
tried to lock 
the nuts on the 
cylinder -bolts, 
you could not 


peans TUBE — 


a 
BRING THESE FOUR UNITS 
TOGETHER 


and slip over them the sturdy MORROW hub 


(turned from solid stcel) and you have as dependable yet simple 
4 coaster brake as can be built— 


COASTER BRAKE 


ONLY four working units—constitute a MORROW: 


2 TWO DRIVING RINGS. 
3 A‘BRAKE DRUM of spring steel, 


‘entire innerstee surface ofthe hu 
tnd controls the speed of your bieycle, 
Forward-pedaling leaves the ‘brake drum? 
neutral but engages two ‘driving rings’ which 
‘expand and drive your bieycle forward, 

“When your fet are lle, che Sra" and ving ngs! 


sre neta tod you cout smoot 


ECLIPSE MACHINE COMPANY 
ELMIRA, NEW YORK 


is, without fete, 


get near them. 
Here is a way 


= S)aeiuzz ) 
ea 
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to solve these little difficulties. All 
you need is a piece of copper or brass 
tubing with an inside diameter equal 
to the outside diameter of the drill or 
alittle larger. Sweat the drill into the 
tube by using either a torch oF solder- 
ing-iron. Make it any length you 
want.—O, J. THIELHART. 


SPENCERIAN 


PERSONAL 


Steel Pens 


Sonmcten Rens toay wick Flanging a Copper Tube for 


be Automobile Connections 


Sez mbeneee Tet UTOMOBILE mechanies find it 
Enemas necessary to flange copper tubing 
io make connections for carburetors, 
Yacuura feed systems, et., and ually 
ate ee there is no equipment for doing this 
Broadway Rew Yo City rgd 
wood is prow 
cured 2 in. 
‘square by 4 
Tong. This is 
bored length- 
wise in the cen 
ter with a 5/16- 
in, ‘drill, then 
cat, centrally etc 
long the hol 
withtafineraw,  FiDEaG a copper 
Thisservegan tnd od’ Bick 
clamp for hold- 

bogs! a : ing the tube in the jaws of a vise, the 
tube being placed in the bore of the 
Sharpe Mig. Co, Patersoa, NJ. block, one end projecting 44 in. at the 
= | Ee top. ‘An ordinary flat-head machine 
serew, with a body diameter that per- 
mits fitting loosely in the tube, is 
dropped into the tube, the screw then 
being tapped lightly with a hammer. 
At every blow the serew turns slightly, 
flaring the tube end.—R. L. PRINDLE, 


Make an Oil-Pump from an 
Old Tire-Pump 


HERE are times when one desires 
' to force an extra amount of lubri~ 


DRAFTING Cents a Day Pays)“ '"° ™ "Einy osatbie 


18 tome a, yary. tine ae yo. wp in for This Symphonola without an 
Fs Suerte etme ferent ete pomp: 


and such a one 
is shown in the 
sketch, It is 
made from an 
old bicycle 


ruance 


Werhave nundreals of weet gradu ' 
bowen int Rerie Cie poh 224mm Detain, HY. 


EARN 98.0 te $100 A WEEK. DeweL or pump. 
Many of cu, pred Lenasiabiias Cut off the 
Subiaco eden tir onoror pump to within 
the fe—ag pm so ihe f = So about 6 in. be- 
Biggs isis iE “hatttemen Tow the handle, 
‘DRAWING OUTFIT FURNISHED elt chshotian 
Baarrny soo see ss Peet Pumpintonsilpump for ‘two holes, 
ass ho perme poner wea 0 ste oy 
Seton eer of the center. Fit two ball<check 
HELP YOU SECURE POSITION valves to these tapped holes. They 
Heo pce aur atest should act in opposite directions. In 

= Sfany concen this way oil drawn into the pump from 


the tank eannot be forced back into it, 
Dut wil pass out of the other valve 
. t] | into the motor. Likewise the oil ean 
as Si o not be drawn back into the pump, but 
COLUMBIA SCHOOL OF DRAFTING wil be again drawn from the supoy- 

; tank. This pump is inexpensive 
a a saa a and may pay for itself in a short 
time—L. B. Romawvs. 
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lated Cough Drops, “Have 
‘2 box oa band—indoor oF 
atl Get thea anywhere. 


Dean Medicine Company 
‘Miwankes, Wiseesin 


MASONIC BOOKS 
Jewelry and Goods 


REDDING & CO. 
200 Fifth Avenue Dept.S New York 


Making a Refrigerator that 
Needs No Ice 


F it were possible for you to visit 

an ancient Persian home you would 
be served with delightfully cold, pure 
water, in spite of the fact that your 
Persian host did not know what ice 

‘This is accomplished by the use of 
a principle well known to the ancient 
Persians. Your host placed the water 
in an earthenware water jug, which be- 
ing porous would become wet through. 
‘The dampness, coming in contact with 
the warm air outside, would cause 
evaporation on the outside of the 
vessel and the contents would become 
very cold, 

You can use the same principle to 
keep the milk-bottle cold or to provide 
acold drink of water. ‘The apparatus 
consists of a small plaster-of-paris chest 
just large enough to contain two quart- 
size milk-bottles; it can be made by 
‘anyone who follows these instructions. 


Inner and Outer Molds 


Make « cardboard box or mold for 
the inside of the chest just 414 by 9 by 
10 in, (see Fig. A). This mold should 
be thick enough to hold the wet plas- 
ter in place without bending inwards. 
After laying out the card to the proper 
dimensions, cut out around the out- 
lines and score lightly on the outside, 


‘A cardboard box or mold is fist 
‘made for the inside of the chest 


80 that the corners will be straight. 
Bend into box shape and paste strips of 
paper over the open edges to prevent 
the plaster from getting inside the 
mold. 

‘Now make an outside mold of wood, 
(ce Fig. 2), tying it down on the bot- 
‘tom board to keep the plaster from 
running out under the mold. Fasten 
this mold together with serews, so that 
you may take it apart without break- 
ing your easting when complete. After 
you have marked a line 3 in. from the 
top all around the inside of the out- 
side mold, you are ready to make the 
casting. 


How to Handle the Plaster-of-Paris 


Place the cardboard inside mold 
or core (Fig. 1) in the center of the 
outer mold (Fig. 2), resting on four 
Blocks at the corners, about 1 in. 
square and just 114 in. high. Use a 
flatiron or other weight on top of the 
inner mold to keep it from floating 
away when you pour the plaster. 

‘Have on hand a good supply of 
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LIONEL STRONGFORT 
Physical end Health Specialist 
Strongaet Institute NEWARK, 


plaster-of-paris, because, once you be- 
gin to mix and pour the casting, you 
will find no time to get more, since it 
dries very quick! 

Fill a large mixing-bowl half full of 
water, then stir the plaster in a little 
at a time until the mixture is fairly 
heavy but will run freely; then, after 
making sure that the mold is perfectly 
level, begin to pour the wet plaster. 
Repeat the mixing and pouring until 
the plaster reaches the mark you have 
made 3 in, below the top of the outside 
mold. 

The casting you have just made is 
the ice-box of your refrigerator. Let 
the casting stand until the plaster is 
dry (about two days, for safety); then 
with your countersink bit, or with the 
end of a knife-blade, bore out four 
shallow holes on the top edge of the 
casting in each corner, to serve as reg- 
ister knobs on the bottom edge of the 
cover when complete. Now, with a 
little butter or lnrd, grease thoroughly 


on % 


At the left is the box folded. At 
the fight the ‘campleted chest, 
which keeps food cold without fee 


the exposed top edges of the casting all 
around, taking care that the four de- 
pressions in the corners are well 
greased; remove the flatiron from the 
top of the inside mold; and continue 
the mixing and pouring until the cast 
ing reaches the top of the outside 
mold. 

When this new section or cover is 
thoroughly dry, carefully remove the 
outside mold, and with an 8-in, bit 
or gimlet bore two holes down through 
the center of the cover for ventilation. 

If the edges of the chest were prop- 
erly greased the two sections of the 
casting should come apart with little 
difficulty, and you can then remove 
the cardboard center mold by breal 
ing it up. 

Set the refrigerator in the sink and 

let a gentle stream of water run on it, 
inside and out, until it is wet through. 
This is all the “ice” required, and one 
wetting should be sufficient for several 
days, the precise number of which you 
will be able to judge b; 
Place the milk or water 
side, fit the cover on snugly, and you 
will be surprised to find how cold they 
will keep. 

‘The device will be found useful in 
hot weather to keep liquids and eat- 
ables from spoiling for it keeps them 
cool not ice-cold. It can also be made 
in different sizes to suit individual by 
changing the form of the mold. Its 
cost will be amply repaid by decreased 
ice bills. —Monriwer TesstEx. 
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Repairing a Steam Engine 
Under Difficulties 


ILE on a vacation in the Sierra 
‘Nevada mountainsin California, 
I came upon a construction camp 
ere the men were engaged in build- 
ing a rock dam to impound the water 
from the winter snows for use in the 
gold-mines in the summertime. ‘Their 
hoisting engine had broken down, and 
as the engineer was not a machinist, 
he was helpless. 
T found that the connecting-rod was 


of the marine type, and that the two Autos 

ek maton woes anti sy (o al 
which hold the crank brasses in place, 

were sheared off. This was probably _ Worlds ae and Greatest 

due to starting the engine when there i“ 

was water in the cylinder. The camp 
possessed a small forge, but no screw- 
cutting tools. 

However, I determined to get the 
repair made somehow; so, after forging 
two new bolts, I clamped the threaded 
end of the broken bolt on to a new one, 
scratching each thread with the poit 
of my knife to get the correct spacing 
I then proceeded to cut the thread wit 
a triangular saw file that happened to 
be in the tool-box of my automobile. 


Some Sox 


bolts were 84 in.in diameter with about, 


13g In, of thread,—M. L, Lowney. aise 
To Work on the Under Side AGENTS Port pata 
of a Car HEATH ORR svt 


WISCONSIN garage-owner has 
put into practice in his estal 
lishment a method of working on tl 


ae Ser ode eee 


manic Wie OP te Rak SE, Chane 


IN LESS 
THAN AMONTH 


A New Business—Big Business 
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under side of cars without having to 
get under them. 

In order to do this he employs a 
hoist similar to that used for dumping 
grain wagons, with which he is able 
to stand the car on one end, or the 
other, to suit the particular job he has 
on hand at that time. 

‘The hoist consists of a shaft geared 
back to a crank so that a load of 
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several tons ean be easily lifted. 
Cables carrying hooks are wound upon 
the shaft as the crank is turned. A 
piece of 2-in. gas-pipe, padded and 
equipped with flanges, is slipped 
through the spokes of both front or 
both rear wheels as the case may be, 
and the hooks attached. Padding 
prevents the paint from being marred 
and flanges keep the hooks from sliding 
either way on the pipe. 

The device is simple, durable, and 
very easy to install; and with any 
ordinary car may be hoisted to the 
desired position in three minutes. 
When the hoist is attached to the 
rear end of the car the car may be 
raised to an angle of ninety degrees 
The front end may be lifted to an 
angle of sixty degrees or more, de- 
pending upon the shape of the rear 
fenders. PAUL. L, FeTHERSON. 


A Novel Way to Retread 
an Automobile Tire 


ALTHOUGH many people retrad 
their own tires the process is 
generally looked upon as a waste of 
time because the job is so often un- 
successful. The “process here de- 
scribed has proved satisfactory, and by 
following it carefully a large amount of 
tire money will be saved. 

Take a tire with a badly worn tread. 
Tt should have good fabric and show 
no signs of rim-cut. ‘The rubber must 

be removed 
from the fabric 
to within 234 
in, of the bead, 
‘An old rasp will 
be found useful 
inremoving the 
rubber. Rough 
up the fabric a 
bit to give a 
ood hold for 
the cement. 
‘The tire should then be thoroughly 
dried out, since any remaining mois- 
ture will cause the tread to become 
loose. After this is done give the 
surface a coat of good rubber cement. 

‘Now split an old inner tube along 
the inner side, and carefully wash it 
out with gasoline inside and out. 
‘Then apply a coat of rubber cement 
to the inside of the tube and another 
to the tire easing, and fit the tube 
over the casing. 

Select 1 tire with a good tread and 
ccut off the beads, wash the tires thare 
oughly with gasoline and dry them, 
and apply a coat of cement to the 
outside of the inner tube and another 
coat to the inside of the outer tire. 
‘Then fit the tire over the tube, and 
place both upon a wheel, pump up 
and allow to dry. You may then re- 
move and sew it along the edges as 
shown in the sketch, In this way 
you can utilize old tires that would 
otherwise be thrown on the junk- 


tires and save money 


pile. When they wear out the tire 
underneath is still brand-new. Try 
will save you 


the suggestion—it 
money.—S. E. Grnus. 
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A Drill-Press and How to 
Make It 


HEhomemade drill-pressillustrated 

herewith is one that will actually do 
the work of the manufactured article, 
Grilling holes up to 34 in. in diameter, 
It can be constructed by any one who 
possesses an elementary knowledge of 
the use of tools, 

‘The greater part of the press ia made 
of wood, well seasoned oak being the 
best for the purpose. All numbered 
parts in the illustrations are made of 
‘wood, but cast bearings may be sub- 
stituted for 1, 1, if desired, 

‘The motion block bearings are con- 
structed of well seasoned oak. To this, 
is bolted the two bearings |, 1, with two 
534-by-34-in, machine bolts, the nuts 
being set in pockets as shown at H. 
The bearing E, forged from %- 
iron, is also bolted to the motion block, 


The whole machine is bolted to a 
strong posto that it will carry the 
motion block to its highest point 


being countersunk into the wood at 
AA. At Ba %-in, hole is bored into 
which is fitted a %4-by-7-in. machined 
bolt to act as a bearing for the drive 
wheel C. 

Shafting % in. in diameter is used 
throughout. ‘The gears, with the ex- 
ception of C, are fastened to their 
respective shafts by means of 1-in. 
pins, riveted. ‘The holes in the gears 
are ‘countersunk. The flywheel D 
is fastened to shaft B with a \(-in. 
pin, being only slightly riveted. Tho 
end thrust of shaft E is taken up by 
spacing washers placed between the 
hub of D and the arm of bearing E. 
‘The bearing blocks 1, 1 are drilled 
for shaft B, the hole being 114 in. in 
diameter. These holes are roughened 
and made larger in the center than 
at either end. A few pins of iron with 
rough heads are also driven into the 
walls of these holes, The shaft E is 
then put in place, lined up so that it is, 
exactly perpendicular to the drilling, 
and molten babbitt poured into the 
bearings. 

The four pieces C are now fastened 
tothe motion block. _ These are made 
of Gin. iron and are fastened to guide 
block 2. All parts subjected to the 
reciprocating motion of this block 
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ehould be carefully shod with 3¢-in. 
sheet iron which is fastened to the 
‘wood with wood serews, countersunk — 
or angle-irons may be put on all cor- 
ners subjected to motion. This is not 
shown in the drawings. 

Any standard drill chuck may be 
used at H or a chuck from an old 
carpenter's brace may be used; in 
fact this is to be preferred because 
square shank drills are much cheaper 
than other kinds. 

Between chuck H and thrust bear- 
ing J are placed several machined 
spacing washers. The thrust bearing 
is fastened into place after shaft J 
is in position. 

‘The drill is fed by means of a lever 
J, which is made of 3/16-in. iron in 
the shape shown. On the back end is 
placed a counter-balance K to restore 
the motion block to its original posi- 
tion after drilling. 

‘The fulcrum rods L are made of 
4¢-in. iron about 9 in. long. ‘There 
are two of these, one on each side, 
and they are fastened at the top end 
by a bolt, and so secured that they 
move freely as illustrated by the 
dotted lines, All the feed lever parts 
should be neatly adjusted, washers 
being used where spacing is necessary. 
‘The whole machine is bolted to a 
strong post 4 in, aquare by blocks 3-3. 
Counterbalance K is then fastened on 
8 behind the plank, to which the ma- 
chine is bolted so it will easily earry the 
motion block to its highest position. 

‘The drilling table is strongly made 
from oak and is fastened to the drill 
post by six bolts. Under gear wheel C 
‘a large washer is placed and a suitable 
handle bolted on. 

‘The gears used in the above-de- 
scribed machine were taken from an old 
washing-machine,—W. L. STEVENS. 


Why It Is Your Automobile 
Radiator Boils 


HERE, are three principal causes 

for the boiling of the water in a 
motor radiator and the consequent 
necessity and annoyance of frequently 
replenishing it. 

‘The fan belt slips, the pump does 
not work, or the ignition system is not 
correctly’ timed. If, after nssuring 
yourself that the fan belt is tight and 
the pump works properly, the heating 
continues, you may be practically 
certain that the magneto is not timed 
right. The spark is too slow. It 
comes slightly after the point of 
maximum compression, with a re- 
‘sultant loss of speed and power, an 
excessive consumption of gasoline and 
rapid heating of the water in the 
cooling system. 

Unless you have an instruetion book 
describing very carefully the process of 
retiming an ignition system, you had 
better have this done by an expert at 
some garage. Like a skilled physician 
he can instinctively feel the “pulse” of 
your motor and diagnose its ills and 
cure.—Ftovp L. Darnow. 


3° Worth of Mes't Gas 


Equals a Gallon of Gasoline 


A. BUTLER & CO. uid Rate Buttinr 1. Toledo, Ohio 


= 


| REX Mounting Corners 


for Mounting Protcpents Postcard. et 
‘Abus anon Meats 


BUSH Sans 
1 


$3 4.5.2 $4 WILL BUY 


"ABentifully Reconstructed 


TYPEWRITER 


Popular Science Monthly 


For the Radio _Experimenter 


A Simple Undamped-Wave Receiving Set for the Amateur 


(TH the increasing number of 
undamped stations comes a 
desire on the part of every radio 
amateur for a 

set suitable 

for continuous 

wave recep- 

tion, But 

the cost of a 

long-wave 

coupler and 


: several vario- 

terior view of the 

Eetaroe view ofthe Sle condensers 

Aivputs homemade usually puts 
this out of 

the possibilities of the average radio 


experimenter. Here, 
however, is a set in- 
expensive as to first 
cost, and requiring but 
fone’ inductance and 
one variable condens- 
er. 

‘The core for the in- 
duetance is turned out 
of hard wood to the 
dimer 


wound with 


1,000 
turns of No. 32 single- 
cotton-covered wire. 
‘Two hundred turns 
are wound in the first 


the inductance 
‘coll of the set 


taps being taken off at every 
ty turns. Eight hundred turns 
are then wound in the two remaining 
slots (400 


contact studs 
of the switeh 
represented 
by the lower 
of the three 
arrows in Fig. 
2. The other ¥ 


sets of taps : 
(those of 100 Mesut ofthe "pats 


‘hooking up the parts 
turns) are 


connected with the nine studs of the 
middle arrow. The winding should 
be given a layer of tape, and shellac 
used freely on all parts. 

‘The diagram of connections is given 
in Fig. 2. ‘The coupling between the 
plate and grid circuits is controlled 
by the two arrows just_mentioned. 
‘The variable condenser determines 
the frequency of the local oscillations. 
It should be of the 43-plate type, and 


Clearing Up the Radio Patent Situation 


NNOUNCEMENT has recently 

been made that the Marconi 
Company and the radio interests of the 
General Electric Company have been 
combined in « new organization to be 
Known as the “Radio Corporation of 
America.” 

‘This means that the patents of both 
will be utilized to the limit. The 
Mareoni Company owns the Fleming 
valve patent and others of value, 
the General Electric Company 
has done a great deal of work on 
vacuum tubes and related apparatus. 
Ithas also developed the Alexanderson 
high -frequency 


with other assets, making the new 
company an all-American concern. 

The Western Eleetrie Company has 
acquired de Forest patents, and has 
many of its own. ‘Thus these two 
concerns and the International Radio- 
telegraph Company, which is a patent~ 
holding organization, promise to. be 
the three big rivals in the radio field 
very shortly. ‘The Navy Department 
owns the Federal Electric's are sys- 
tem, in itself a very valuable hol 

‘The complicated patent situation 
that grew out of the war is gradually 
sorting itself out. 


have a capacity of .00095 or .001 Mfd. 
Note that no grid condenser is used. 
The grid is held at a definite nega- 
tiye potential by the resistance drop 
over “ab.” This is a short strip of 
German silver wire whose length is 
varied until a position is found for best 
oscillation. Once made, this adjust- 
ment is permanent for a given vacuum, 
tube. The inductance and condenser 
may be mounted in a small case and 
used with a 
purchased 
audion cabi- 
net. The front 
board of such 
a case is 
shown in the 
illustrations 


herewith. All a 
the materials Dimensions ofthe front 
usedareeasily panel as actually made 
withinthe 


reach of any amateur. At no place 
fs the construction difficult nor the 
making of the various parts at all 
complicated. By reading the fore- 
going and carefully studying each 
diagram and illustration everything 
become clear and the radio 
amateur will have no trouble in 
either constructing or wiring it to- 
gether. —E, J, Stenna. 


A World-Wide Experiment in 
Radio Transmission 


‘HE eclipse of the sun by the moon 

‘on May 29, 1919, offered an un- 
usual chance to study the effect of 
daylight and darkness on the inten 
sity of radio signals. ‘The British 
Association of Science arranged for 
certain stations to transmit and others 
to receive. 
It appears that on the whole trans 
mission was best just before, or dur- 
ing, the passage of the moon's shadow 
between the receiving station and the 
transmitting station. ‘The moon's 
shadow traveled from South America 
‘at sunrise to the 


alternator, a : feastern coast of 
contrivance ‘ori- How the Navy Operates Its Stations ‘Africa at sunset, 
ginally fathered moving with 
by Fessenden, ‘enormous speed 
‘One of the near the ends of 
principal reasons its path, 
back of the Gen- The most 
eral -Electric- striking resulta 
Marconi ‘merger ‘were obtained by 


was the fact that 
about 18 per 
cent of the Mar- 
coni’s capital 


the French sta- 
tions of Meudon 
and Rousillon, 
nearLyons, 


stock wes owned 
inEngland. The 
Radio Corpora- 
tionnowacquires 
that stock, along 


which eould 
hear Ascension 
only while the 
eclipse was in 
progress. 
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Switch from Valve to Crystal 
at Will 


SIMPLE and efficient method of 

connecting the receiving tuner to 
either a valve or crystal detector 
requires but one switch for the opera- 
tion, enabling a radio experimenter to 
have both types of detector in eervice, 
using a crystal for general work, and 
kkeoping the valve for more important 
receiving. 

‘Ordinarily this idea necessitates the 
‘use of two or more switches, or, where 
fone switch may have been used, 
causes some loss through dead-end 
effects. 

‘The switch for the proposed circuit 
may be of the ordinary double-pole, 
double-throw type, as shown in the 
diagram, Preferably, though, it is of 


Experimenters pomessing both a 
exyatal and tube will find this 
reuit avery convenient one 


the kind known as a “pole-changer,"* as 
this may be built on the front of th 
receiving cabinet in a space about an 
inch square. 

‘The “pole-changer” has two levers, 
connected by an insulating bridge 
earrying the handle. At the rear 
are two contacts, each connected to 
fone of the levers. Each lever slides 
over two contacts at the front. These 
can be made of six old-type switch 
points, two small strips of brass, and a 
piece of hard rubber or bakelite (for the 
insulating bridge and handle). 

‘The whole is then set on the front 
board of the eabinet with all connec 
tions completed on the rear of the 
board. 

For continuous wave receiving on 
the valve, all that is necessary is to 
un a lead from the “aerial” post of the 
tuner to the plate lead—produeing the 
well known Chambers circuit. | By 
having 4 small single-pole switeh 
placed as close to the plate lead of the 
valve as possible, undamped waves up 
to the full wavelength of the tuner 
may be received when this switeh is 
closed. ‘The position of this added 
lead is shown by the dotted line in the 
drawing. 

‘A cabinet receiving set, equipped 
with valve and erystal detectors, using 
this circuit makes an ideal receiving 
‘outfit, Amplifying valves may be 
added, as in other valve circuits, and 
‘on the erystal side other crystals or a 
potentiometer may be connected. Ra- 
dio experimenters in general may find 
other advantages.—Gro. A. WoL and 
Cuartes E. Pearce. 
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Know the Electron—You 
Meet It Every Day in Radio 


HE following are some notes on the 

electron taken froma chapter on 
that subject in a newly published book, 
“Realities of Modern Science” (Mac 
Millan & Co,), by John Mills, a scien- 
tist who has written much on’ this and 
related highly technical subjects. Radio 
students will do well to read the entire 
‘book, as it correlates and makes under- 
standable many laws and theories too often, 
thought unrelated. Especially is the part 
fon the electron worthy of attention 
Electron theory is entering into an in- 
creased number of phases of radio in 
these times.—Eprror. 


finding how the matter of the uni- 

‘verse is composed, scientists have at 
last reached the electron. In terms of 
it they can explain fairly well every- 
thing else, or at least there is promise 
that ultimately everything else will be 
0 explained. 

That the electrons are really mere 
specks in this universe of ether we 
realize readily from the statement that 
the radius of an electron is probably 
not larger than 2x10-13 em. and that of 
a hydrogen atom is about 2x10-8 em. 
‘The whole atom is perhaps one hun- 
dred thousand times as large in 
diameter as the electron. In other 
words, the radius of the electron is 
‘about as large, compared to the radius 
of the atom, ‘as is the radius of our 
‘earth as compared to the orbit in which 
it travels around the sun. 

In the case of atoms there are two 
ways in which electrons may be ob- 
tained, In the first case we may jar 
electrons loose from the atom. In the 
second case the electron may bethrown 
off by some disturbance having its 
origin in the atom itself. In this 
second case we call the substance 
“radioactive.” Of such substances 
radium, discovered in 1897 by Mon- 
sieur and Madame Curie, is the 
best example. Other radioactive sub- 
stances are uranium, thorium, actin- 
jum, and polonium. The atoms of such 
substances appear to be disrupting; 
not that all of them do so at once, but 
that of a bit of such a substance some 
of the atoms are always breaking down 
in this way. In such a by 
electrons are shot out or other changes 
take place, and the result is new ele- 
ments. Radium is believed to be a 
product due to the disintegration of 
uranium, and this may later be found 
true of the other radioactive elements. 

Uranium, which is the heaviest 
known atom, has at least ninety-two 
electrons; that is, it has ninety-two 
electrons exclusive of any that may be 
contained in the nucleus, the con- 
struction of which we are about to 
consider. Between hydrogen, with 
only one electron, and the unstable 
uranium, with its ninety-two, lie all 
the possible elements. If one considers 
that an atom must have a whole num- 
ber of electrons, it will appear that the 
other eighty-four known elements may 
fit in between hydrogen and uranium 
and still leave six yet to be discovered. 
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‘The terms “Negative and Positive 
Electricity” were introduced by Ben- 
jamin Franklin about 1756, long 
before the electron was known, for our 
Knowledge of the latter has’ all de 
veloped since Roentgen’s discovery in 
1895 of X-rays, The reader probably 
knows about X-rays as a means of 
taking pictures of bone or teeth for 
surgical diagnosis, In Franklin's time 
was known that if a glass rod is 
rubbed with silk it is electrified; that 
is, it acquires the ability to attract 
light particles, as bits of paper or pith 
balls, ‘Two pith balls electrified by 
contact with the rod are found to 
repel each other. On the other hand, 
a rod of sealing-wax that has been 
electrified by rubbing it with cat’s fur 
will produce effects similar to those of 
the glass rod. But there is an impor- 
tant difference, A pith ball charged 
by the glass rod and one charged by 
tthe sealing-wax will attract each other. 
‘These phenomena may be summar- 
ized in a simple law, namely, like 
electricities repel and unlike attract. 
To the electricity of the glass rod 
Franklin gave the name “positive” 
and to that of the sealing-wax, the 
name “negative.” However charges 
of electricity are produced today, we 
still use these names. 

Returning to our consideration of 
the atom, we may now summarize as 
follows: (1) the normal state of an 
atom is uncharged; (2) the atom eon- 
sists of a number of electrons, and a 
nucleus which has a positive’ charge 
just equal to the negative electricity of 
the electrons; (3) the operation of 
charging a body with electricity con- 
nist in causing either an excess or a 
deficiency in the number of electrons 
in the body. 


Commonly Accepted Evidence 


Tho’ nucleus attracts the electrons, 
and they are in general very firmly 
held in the atomic radius. But why 
doesn't the attraction that exists be- 
tween the positive nucleus and the 
negative electrons draw them  to- 
gether? To this question the scien- 
tist has as yet been unable to obtain 
aan entirely satisfactory answer. For 
this and other questions we must await 
either further theories or more experi- 
mental evidence. ‘The statements, 
however, that we have so far made as 
to the nature of the atom are sup- | 
ported by experimental evidence and 
are commonly accepted. 

‘The nucleus we recognize as positive 
electricity; but we mean thereby 
merely that it has an excess of positive 
electricity over any negative which it 
may also include. In fact, there is 
evidence that the nucleus itself con- 
tains some electrons. In the case of 
radioactive substances we find that 
electrons are shot off, and also atoms 
that we recognize 'to be helium. 
Helium is a light monatomic gas, 
twice as heavy as diatomic hydrogen. 
Its atom consists of a nucleus and two 
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‘The question of how the electrons of 
an atom group themselves under the 
fction of their mutually repellent 
forees and the attraction of the 
nucleus is a difficult problem of 
‘mathematical physics. An interest~ 
ing study has been made, however, of 
the manner in which a number’ of 
similar particles, which repel each 
other, would group themselves in a 
plane, under the action of a centrally 
focated source of attraction. 

Tn this experiment a number_ of 
small ‘magnetic needles were first 
‘mounted vertically through small cork 
find thus floated on the surface of 
vessel of water. Similar poles of the 
needles projected upward through the 
corks. A Tong magnet was suspended 
vertically above the vessel, o that a 
pole of opposite character to those of 
the needles might act as a center of 
attraction. 

Tt wat discovered that the con- 
figurations into which the floating 
poles grouped themselves depended 
tupon thelr number. Thus three poles 
placed themselves at the corners of an 
equilateral triangle, the center of 
which was just below the attracting 
magnet. Similarly four» magnets 
group. at the corners of a. square 
and ‘Bve at the vertices of regular 
pentagon. 

‘When six magnets enter into the 
configuration, one goes to the center, 
immediately "below the pole of the 
large magnet, the other five forming a 
pentagon, With seven and. eight, 
Eimilar figures are formed with one 
magnet at the center. With nine 
there are two in the center and seven 
in’ the outside ring. With ten or 
eleven there is an inner trlangle and 
fan outer ring of either seven oF 
eight. 

"The number in the center Increases 
until, when the total is fourteen, there 
isa pentagon inside and a ring of nine 
outside. In other words, as the num- 
ber entering into the configuration is 
increased, certain arrangements recur. 
When the number is increased to 
fifteen, there ia an outer ring of nine, 
fn inside ring of five, and in the center 
of this a single magnet. As the num- 
ber of magnets increases certain con- 
figurations appear more or leas period- 
ically, that is to say, at definite i 
tervals. 

Tt is reasonable, therefore, to expect, 
as prominent scientists “have done, 
that, whatever the positive nucleus of 
the atom may be, atoms differing in 
their compositions by definite num- 
bers of electrons may, in part, have 
similar configurations for their elec- 
trons. 

Tn go far a the ecto con 
figuration, as well as the num! 
Getermines the characteristics, such 
Stoms should have certain similarities 
in chemical properties. If a list is 
made of atoms in the order of the 
umber of electrons they contain, 
those of similar properties might be 
expected to oceur periodically in the 
list. 
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To encourage schools to make practi- 
cal application of their class work and 
to popularize science, Popular Science 
‘Monthly will at the end of this school 
year, award 10 scholarships of $500 
each’ to high school students. 


Entrance Date Extended to April 1, 1920 
‘Because so many ambitious students who wih 
to enter this contest did not get their aes 
in on February 1, Poplar Science Monthly 
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theae scholarships to Apel 1.1920, 

Conditions 
“The following are the conditions for winning 
‘one of these scholarships, 
1.—These Scholarships are open to Seniors in 
ail High Schools and. Private Schools in the 
United States 
2.—Names of Candidates, giving their school 
and their home address, must be mailed to 
Scholarship Committee, Popular. Science 
Monthly, 225 West goth Street, New York 
City, by’ the principal of headmaster of the 
school on or before Apeil 1, 1920, 
3.—The Scholarships will be awarded to the 
candidates passing the best examination on the 
important new scienti6e Taventions and dl 
ccveries which have been outlined inthe Popi 
far Science Monthly. The examination will 
te ven inthe candidate's own achool during 
the lat week ia May, 1980. 
4.—The questions wil be bused on the topiea 
in the “Teachers” Service Sheets of Popular 
Science Monthly or the month of December, 
1919, to and including June, 1920. Thess 
Service Sheets are furnished free to Science 


5.—The examination papers will be sent to 

the Principal of every school where there are 
compete, The papers wil be sent 

fn sealed envelope which must be opened in 

the presence of the candidates, 

6.—The $5000 will be divided into ten 

Scholarships of $500 each. 

of $500 

‘each of the following groups of States: 

New England Group:, Maine, New Hamp. 

shire, Vermont, Massachusetts; Rhode Island, 


Connecticut: 
New Vork Group: New York City and State, 
New Jere and Penmeivanin Croup: New 
©" Group. Delzware/?Marylan 
Vivinas Wet Vel, esac Tene. 
fe Group: North Carolina, South 
Crain, Georgia Alabama, Fond, Porto 
Great ates Group: Ohio Faiann, Miskin, 
Gente Group ino’ Wiscomin, Minne: 


Towa, Missouri, Kansas, Ne« 
Esch, Soeak petoes, Nor ator. 
South Central Group Arana, Misisipp, 
Louisiana, Oklahoma, Texas 
Western Group. Wyoming, Montana, Col 
fadoy New Mexico, Idahor Utah, 
Washington, "Oregon, Nevada, ‘California, 
Hawn iiands 
7.——The Popular Science Monthy reserves the 
‘ight to push the answers together with the 
hnumes and. photograph of the ‘winners of 
these Scholarship 
8—Winners may select any College or Unie 
venity they wish to attend, 

‘Ask your principal to end in your name today 
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How to Locate Instantly a 
Particular Drill 


MONG the labor-saving tools in 
my collection is a unique drill- 
case which at any moment locates the 
desired drill, yet when closed will not 
allow the drills to spill. 

T first obtained a steel collar about 
half an inch wide and having an 
side diameter of approximately 3 
‘This was cut from a steel tube having 
& thickness of about 1/16 in. The 
collar was rough, and by means of a 
buffing wheel was soon brought to a 
polished surface. Measuring the out- 
side circumference accurately and 
dividing the result by 20, T used a set 
of protractors, scratched the divi- 
sions, and stenciled the figures, using 
‘a steel punch and a piece of ‘round 
iron about 234 in. in diameter clamped 


TTA E Shy 


‘With this contrivance you can easily 
locate and take out the special. drill 
needed for the particular work on hand 


in a vise. The divisions were num- 
ered from 1 to 20 inclusive. (See 
Fig. 1) 

Next I secured a piece of hardwood 
344 in, square by 5 in. long, and, 
centering it in the lathe, turned down 
one end for 14 in., so that the collar 
hhad to be foreed or driven on. ‘Then 
T turned the rest of the block down to 
‘the same outside diameter as the 
collar. 

‘With the collar end down, I drilled 
a }4-in, hole about 4 in, deep in the 
center of the bottom of the block. 
Reversing the block, I drilled a hole 
with a No, 9 drill all the way through, 
the hole coming out in the center of 
the ¥4-in. hole previously drilled. 
(Bee Fig, 2.) 

Out of 1/16-in. brass T cut two disks 
(as shown in Figs. 9.and 5). The cut 
shows the size of holes to drill and 
gives the dimensions. ‘The three holes 
of different sizes on the disk in Fig: 3 
should be counter-sunk on the top, and 
the one hole opposite, after being 
tapped, counter-sunk on the bottom, 
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Into this latter hole I screwed the 
threaded end of an 
machine serew, and, turning the disk 
‘over, headed the end into the counter- 
sunk portion. Then I eut the head of 
the machine screw off, leaving 2 
threaded stud about 3% in. long pro- 
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structed, and just how it permits you to 
Seteemine where a certain drillisiocated 


jecting upright from the disk. To 
cut the two slots shown in Fig. 4, 1 
drilled a number of holes and filed 
them out. 

T then made a paper disk as shown 
(page the dimensions from the 
center and the size of drills being the 
same as the bottom three holes in 
Fig. 3, and glued to the collar end of 
the block, being careful that the out- 
side circle of large holes exactly 
coincided with the, numbered divi- 
sions on the collar. 

Placing it on a drill-press so as to 
obtain perfectly straight holes, I 
drilled the holes as shown in Fig. 5, 
being careful that the drill always went 
straight in the center of each hole and 
‘was not influenced by the grain in the 
wood. 

If, however, the wood is of such 
grain that the drills will not run 
Straight, paste the paper template on 
fa small piece of brass plate and drill 
the holes, afterward using the brass 
template to guide the drills in the 
| wooden block. 
| [placed “a 10-by-5-in, 
headed machine screw through the 
center hole in the disk of Fig. 4, 
through the disk of Fig. 3, and down 
through the collar end of the block. 
A plain washer, a lock washer, and a 
nut are applied, and the end of the 
machine screw slightly headed over, 
‘0 that the nut will not come off. 

On the threaded stud of Fig. 3 now 
projecting through the disk of Fig. 4,1 
placed an 8/32-in. copper wesher and 


round- 


the terminal of 2 dry-cell battery. 
‘The sliding of the top disk on the other 
disk allowed the three different size 
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holes to appear in the slot of the top 
disk. Thus, if I want any drill from 1 
to 20 inclusive, I set the disk so that 
the large hole’ appears and turn the 
pointer located on the top disk to the 
desired number on the collar. To 
obtain any drill between 21 and 40 
inclusive—as for example No. 36—I 
subtract 20 from the number, and 
with the middle hole set in the slot 
turn the pointer to No. 16. The 
process for obtaining drills from 41 to 
60 is identical, with the exception of 
using the smallest hole and subtract- 
ing 40. 

“The disks may be set so that none 
of the holes will appear and thus will 
be locke 
‘assembled instrument is shown 
. 6, and the table of drills for a 
riven tap may be stenciled on the 
wooden surface of the block. 
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‘HIS little instrument is composed 

of a small wooden frame with 
three large darning-needles _ pier: 
the top bar and having their points 
embedded in the lower part of the 
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frame. Around these are twisted three 
spirals of metal foil, fastened at the 
top but free at the bottom. 

At the extremity of each is fastened 
‘a small square of paper. On one side 
of these is the word “Wet” and on 
the other side “D: 

Ona dry day the 
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Managing Difficult Electrical 
Installations 


LECTRICIANS sometimes en- 
counter worrisome problems in 
suiting the whims of their customers. 
‘A wireman was called upon to wire up 

‘room in which 
the lamps and 
wires were all in 
place but not 
connected, be- 
cause no ‘elec- 
tricianhad been 
able to satisfy 
the customer's 
desire to have 
two lamps on 
each of two cir- 
cuits fed 
through single- 
pole switches 
from a three 
wire service, 
with no more 


wane’ 


seuren 


i 

Fig showshow two 
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y part of 
the room except at the entrance, The 
wireman finally evolved the scheme 
shown in Fig. 1. 
Another man had four lamps in his 
stairway, located one at each of the 
four landings, 
which he 
wanted con- 
nected so that 
all of the lamps 
could be lighted 
| or extinguished 

from any one of 
the switches 
located one at 
‘each of the four 
floors. How 
the electrician 
connectedthem 
iashown in Fig. 
2. These are 
only two ex- 
amples of the 
sort of thing 
electricians are 
up against 
every day. 
‘Therefore a man who follows this trade 
should have the faculty of resource. 
fulness —FRANk GuLoovy. 
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How to Use the Furnace for 
Cooking 


EALS are usually cooked in the 

kitchen range, and the furnace is 
used for heating; but by the following 
method it is possible to cook a great 
part of a dinner without any help 
from the kitchen fire, thus saving fuel 
and lightening the coal bill, or the 
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sas bil, if your range is fed by gas. 

A sheet-iron box, made to fit the 
opening of the furnace door, will 
utilize the space upon the hearth that 
would otherwise go to waste, 

‘The back of this oven should pro- 
ject. a few inches over the inner edge 
of the hearth, so as to receive the full 
benefit of the heat, As can be seen 
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from the illustration, the bottom of 
the oven is raised slightly above the 
hearth, which permits the heat to cir- 
culate beneath the under side. Slides 
should also be so arranged that a grilled 


By setting the tray in the mouth of the 
furnace you can use the heat for cooking 


shelf can be admitted, thus utilizing 
both the upper and the lower parta. 
Handles should be attached on either 
side to assist in removing the oven 
when warm. 


Save Money By Using This 
Tire Code 


Here isa “code” for motorists which, 
if closely followed, will save many 
dollars annually in tire expenses: 

Keep your tires properly inflated 
at all times. 
sa Be sure 0 repair the litte cuts regu 
larly. 

Prevent blowouts by avoiding severe 
jolts and by maintaining full pressure, 

Have the mud boils eleaned out and 
repaired at once. 

‘Be careful when inserting tubes. 

Avoid sudden stops, quick starts 
and skidding. 

Keep the front wheels in alinement. 

Use tale in the casing, but don’t || 
use too much. 

‘Avoid ruts and save the side walls, 

Don't drive in car tracks. 

Apply chains properly and use them 
only when necessary. 

Avoid sharp obstructio 

Remove grease, oil and acids from 
your tires at once by using a cloth 
moistened in gasoline. 

Examine clincher rims oceasionally 
for irregularities and rust. 

Prevent damage from rust by using 
graphite. 

Carry spare tubes in a bag. 

Keep the spare tires covered. 

Be sure that there is nothing on the 
machine that scrapes the tires as they 
revolve. 

Be constantly on the lookout for 
defects—then you will eliminate most 


of your tire trouble. 
ua 
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RAILROAD JOBS 


This Boat Pump Bails when 
the Boat Is in Motion 


STEAD of bailing out the boat 

before starting, why not install a 
simple bilge-pump which will empty 
the water when the boat is under w: 
Tracts when the bull is moving st Ave 
miles an hour or more, and needs no 


Fi inger Print 
Detectives Wanted 


MEN srexeanted by the govern: 
ment, police departments, <orpo, 
tions, banks, institutions ad 
wlividualy-these men must be trained 
inger Print Men_men who have made 
ia work a profession. 


Big Salaries 


and big rewards go’ to these exper 
‘ne they tale nye that afl the 
front experienced” ordinary 

{ai setae tw paols inthe whale 
‘world make the same mark- 


You Can Succeed 


ing this fascinating. 
making profession. by at 
i y 


aabrn4 


Mail the Coupon 
Right NOW! 


Get sid of that can ting aie 
by. installing this’ automatic. boat= 
ump in your launch; it never fails 


attention other than to close it before 
the boat stops. 

Bore a hole in the keel, and thread 
in an elbow as shown, directing the 
horizontal opening toward the stern. 
You can render the seams water-tight 
with a flange bolted to the inside of the 
keel-piece. Fit a plug with a turning 
handle, and the deed is done. 

‘After the boat is in motion unscrew 
the plug, and the water in the bilge 
will be drawn out, due to action similar 
to that in a siphon. Then close it 
again with the plug before stopping. 
‘This is simple and will never 
fail.—Winpsor Crowe. 


An Extension Clamp for the 
Amateur Carpenter 


N extension clamp is desired by 

every home carpenter, but he has 

been prevented from buying it on 
account of its high cost. 

‘One is easily made, however, from a 

broken C clamp. With this, all that 


New Pleasures 
= In Boating 


With 9 Lockwood As 
Kow Haat Engine new bone 


Young and olf can 
enjoy. ths “practical, 


siaenpafer work nteeating 
vedeceewouhhtasatienert 


is needed are two pieces of hardwood, 
two S¢-in, bolts, two head serews, 
and a piece of metal strap. By follow- 
ing the accompanying illustration the 
clamp can be made in a very short 
time and will give good service for 


Dimensions anno: be given, since 
the clamps come in assorted sizes; but 
they are unnecessary, for the clamp 
itself can be used and the rest of 
the contrivance may be made in pro- 
portion.—O. J. THrELHanr. 


Make Your Bike a 


Motorcycle 


To Prevent 
Infection 
New-Skin is a genuine 

antiseptic, 


It has the power of 
destroying germs of 


infection, 


This is demonstrated 
by scientific tests. 

Use New-Skin prompt- 
ly, as directed 

‘Newer Neglect « Bre in the Skin” 
NEW.KIN COMPANY. NEW YOR 


If You Havea Bicycle You 

Can Have a Motor-Cycle 
ater wiaaer 

ep ingiadt aig 
ae 


Perit Ey aac one 
‘STEFFEY MFO. CO. Dept. S25 Bown St. Pil, Pa 


This Ice-Water Tank Really 
Keeps Cold 


\FTER July’ Ist the ice-water tank 
will become even more popular 
than it has been heretofore. There are 
many contrivances of this sort on the 


‘The water tank is entirely sur- 
rounded by cracked ice, practically 
felting the water ia a’ bed of ice 


market, but the one illustrated is 
easily made, even by those with little 
knowledge of tools, and it will do its 
work efficiently. 

‘Two tin boxes are fitted one inside 
of the other, the ice being broken up 
and placed between them. A simple 
water trap valve controls the water 
level, which may be adjusted to any 
height desired, while a peteock in 
the bottom allows the water to be 
drained off after it has melted from 
the ice. 

‘The tank can be made to look very 
clean and neat with a coating of white 
enamel and will repay its slight cost 
by keeping you cool and comfort- 
able.—Rosenr Scuart. 


A Handle Ladle Made from 
a Bell-Gong 


\N excellent solder ladle can be 
made from an old bell-gong, a 
strip of brass, and a handle. 
A is the gong, taken from an old 
B is a strip of brass 


electric bell. 


fastened to the gong wi 
E._ The dent D is mac 


solder can be poured to a given 
place.—FERnon Hines. 
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Attach a Screw-Eye to Your 
Key-Ring 
DDzee tren htt he ordinary 

screw-eye used by carpenters for 
fastening hooks, ete., is an excellent 
substitute for 
the corkscrew? 
The writer 
adopted this in- 
genious sehemea 
number of years 
ago, and since 
time ha 


invaluable as an 
emergency cork- 
screw, as well as 
first. id in other 
mechanical 
ways.—R. Gru. 


How to Eliminate Sparking 
at the Brushes 


PARKING at the brushes in the 

‘operation of electrical machinery, 
especially D.C. machines, is a very com- 
mon trouble, Faulty design or construe- 
tion, and perhaps errors in assembling, 
are some of the causes; but the major- 
ity of cases may be classed as operat- 
ing faults. 

Of the purely electrical causes, the 

most common is the wrong position 
of the brushes. This may be due to 
the brush gear not being securely 
lamped and thus working around 
into the wrong position. Where a 
number of brush-holders are clamped 
on a single stud, alinement of the 
holders is essential for good commuta~ 
tion. Brush-holders out of line with 
the line of the commutator segments 
will also eause sparking. 

Faulty field coils, due to ground or a 
partial short circuit, will also cause 
poor commutation. Re-insulation will 
be found necessary. A partial short 
circuit in one of the field coils may be 
found oF located by noting which of 
tthe coils is the coolest. 

‘The most frequent cause of sparking 
is overloading. With an ammeter in the 
circuit this can easily be noted. Over- 
load sparks extend the entire width 
of the brushes. If the overload is 
increased, the sparkt may cause a 
fash-over, that is, an are extending 
from holder to holder. In the case 
of a motor the brush rigging may be 
burned and the armature damaged. 
In a generator it will act similar to 
short-circuiting the armature. Before 
starting the machine again the catixe 
‘of the overload should be removed. 

High or low commutator bars or 
high mica result in flashing and arcing, 
when not only the faulty bar but 
adjacent bars will become rough and 
blackened. High segments can be 
eliminated by turning or grinding the 
commutator. High mica ean be cut 
off and recessed. 

Dirty and oily commutators are also 
‘a common cause of sparking, and the 
remedy is obvious. 
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A Mazic Clock for Home 
Entertainment 


‘OR mystifying your audience the 
magic pointer is a “sure-fire hit.” 
It is used in combination with a large 
clock dial having a center pin, which 
the pointer spins upon, and stopping 
at any number indicated. It tells the 
day of the week, the time of day, 
number on x card, etc., the numbers 
sll being controlled by the clock’s 
operator. The pointer works upon 
the gravity principle; that is, the lead 
weight F always comes to rest at the 
lowest point, Since the lead weight 
can be moved in a cirele to different 
points, it is easily seen that the rela- 
tion of the lead to the center of the 
pointer determines its position on the 
clock dial. 
The performer is able to gage the 
pointer’s stop by the action of spring 
‘M passing over a series of twelve holes 


in B.. To start with, the pointer is 
‘set at a certain number, and if any 
other number is required all the per- 
former does is to turn the center 
Portion of the pointer over a required 
number of holes. 

‘The actual making of the clock can 
best be understood by following the 
details set forth below. The parts are 
made from odds and ends of old 
material. 
the pointer. It is filed down 
in. sheet. brass. The }4-in 
hole in its center must balance the 
pointer accurately. 

B is a piece of sin, sheet brass, 
equally spaced holes 134 in. from its 
center. This piece is sweated to A, 
as shown in the diagram, the }4- 
holes, of course, being in line. 

Cis curtain-rod end. Attached to 
C is the index spring M that revolves 
over the index eirele B. ‘The square 
hole fits over the square end of the 
spindle L, D is another curtain-rod 
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A Thousand Things 
You Ought To Know 


VERY day’ in your work you get 
it only some old ‘aticker 


against new problems—some- 
ning ina new way. Just the 


Sie, thous tales fot of ime to gure them at a date, 
Blow to, | Here everything worked out for you. Every prem big or litle that 
ae es t in a day's work. wndreds of new ideas and better ways 
Concrete | of doing things. Hundreds of ways the other fellows are making money. 
and Steel. | Hundreds of ways you can make more out of the same work you are 


sojng now 
"The ld ays of hit-or-miss experience are pase, You have got toknow 
{wat to kn inte anni now. Ait of your oare tne and 

Slopedia of Carpentry and Contracting wil put you way atead of 
the rest. "See our FREE trl dlr and easy payment plan below. 


Carpentry and 
Contracting 


Five great big volumes flexibly bound 
in genuine American Morocco with 
‘agesand more than tooo Ue: 
ictures and. dingra 
most complete, most 
work of te. kind’ eve? pub 
ihe “Tt ive wel know 
prepared these great books, Ratherin 
theimateria rtm hundred dierent 


TELLS ALL ABOUT 


ra 


in such ngunge that anyone 
Ganencdertend then 


FREE Examination 
10 Months To Pay 


Send the coupon for these great Carpentry and Contracting books TODAY. 
aor toe without tem andy ont take any Hakata. TAS 
‘our expense they dont please 
ou, ike then end met Sab and $3 enh moth eater 
tien pefilege Inalds good just the mame.” Send the coupon NOW. 
‘Ressemiber-Pendng for the ke doe not oblgate you to 


American Technical Society, Dept. G-203, Chicago 


1 fowicanTsicl Sec 
0 


——) 
Fete send se te fy 

OF) eee 
cod you 82:60 within seven days 

month chrealce a 


“I certainly will increase 


that stenographers’ salary; 
his letters are perfect” 


Topewite 80 woes pee mim 
si draw bis 


‘who ate rel Tyo 
cverrhere 
poor pal 


TEARN BY MAIL 30 to 100 Words Per Minute 
10 EASY LESSONS or Returned 

‘The rouble Mherto hasbeen that tenonrapbers ad po way to improve the 

thethoda let them stranded with bats 3940 word abit. Thre 

iared apes an beaten Kea 


cory tralned in typewtthog meas 


way to overcome the hand 


fingers rea from the machin. Marvelowdy nace 
‘Ten slmple leans, sally completed Ih spare time ¥ 


Coram ine ™ F THE TULLOSS SCHOOL 
mame — 3673 College Hill +: Springfield, Ohio 


THE TULLOSS SCHOOL g 
M471 COLLEGE MILL, SPHINGPIELD, O10 


In this. new, rich, unlimited field. Here's 

ne imly clear of the “old and 

and beaten path'’—big. quick, easy money, 

tnd a lucrative business of your own. Out 

Smpresentatives-some with NO, OTHER 

LING EXPERIENCE —have doubled and 

ous incomes. No reason why you shouldn't 

Not at all hard. We have something every car owner needs— 
Can't buy from anyone else—Made only in our own factory. 


5 STARTLING INVENTIONS 


Choose your own exclusive territory. Sell direct, 
wholesale, or both. Our line is a real winner—easy to 
demonstrate, easy to sell. Your own and surrounding counties 

may be open now. But 
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wait—mot even another 
minute. 
for complete 
Postcard wil 


‘The one perfect SPARK INTENSIFIER. 
Fires any plug. Sanishes spark plog trouble, 
‘Saves gas.” to0,o00 already tn te 

oletycionuring and. comlorting-e 
SreeRING DEVICE FOR FORDS Simple: 
Toot efticlene. 


ity exch 
and sulsepulling feacures. 

‘A “VISIBLE” SPARK. PLU 

Ghusive features of above-mentionst plug and 
‘quipped als, with spark intensiher- 
ALHANDY FASTENER for son chaing 


JUBILEE MFG. CO., 
529 Sta. C, 


OMAHA, NEB. 


wy 


Popular Science Monthly 
that contains the lead weight B held 
therein by shellac. D is soldered to 
the spindle L. Eis the lead weight, 
this being made by first filling D with 
hot lead, which is removed and sawed 
in half after it has cooled. K is the 


knurled nut that holds C and D to- 
gether on the pointer. L is the 
spindle made from 3s-in. drill rod with 


Heer eas 


By carefully following the above di 
the description 


om inthis 
fuse the cock al ane palater am 
‘be easly made fom odds and ends 


a 1/16-in. hole in it that fits freely 
aver the pin in the eanter of the clock 

‘On L under the thread portion is a 
square part that fits into the square 
hole in C. ‘This is necessary in order 
that parts C and D will turn together 
on the pointer A. AM is a brass spring 
that ix soldered in C and acts ax an 
indieator to the performer as he feela 
it pass over the holes in part B. ‘The 
dimensions given can be changed to 
meet individual needs. 

Experimenters and amateur me- 
chanies will get a lot of pleasure in 
making and using this piece of mys 
tery apparatus.—R. S, MYERS. 


jilverware at Home 


HOULD the reader at some time or 

other decide that some of his 
household goods need a polish, why 
not at the same time decide to do the 
polishing himself? 

Results make the work interesting, 
and to make a polishing machine good 
enough for such a purpose is an easy 
task, 

The sketches accompanying this 
article explain fully the various parts 
and their functions. 

First, refer to Fig. 1, which shows 
the base, consisting of two blocks of 


wood “A” and “B," each having 
half hole as shown at end view. T! 


Siarch, 1920 


comes the cap shown at Fig. 2. 
Of course there are two of these caps. 
‘At Fig. 3 is shown the spindle, and 
this is made either from a piece of 


oe rez 


‘The figures in the illustrations above 
land below describe in detail the various 
parte from which the machine ia made 


pipe, as shown, or a piece of cold 
rolled steel if desired. 

Four washers, as shown at Fig. 4, 
fare used to take up the thrust of the 
spindle, and these can be made of wood 
or stool as desired. 

‘The driving handle and disk shown 
at Fig. 5 does the necessary turning, 
‘and a treadle design in place of the 


fare quickly 
polished with this home-made polisher 


Silverware and brass 


crank can be made if considerable 
work is to be done. 

Last come the wheels. ‘They are 
easily made in the manner shown at 
Fig. 6. 

‘Kascmble all of the parts, as shown 
in the lower diagram, and you have a 
homemade polishing-machine capable 
of good work.—J. W. Moore. 


Making a Wash Bottle for 
Test-Tube Cleaning 


WASH bottle, which is used in 

every chemical laboratory to 
clean test-tubes, ean quickly be made 
from materials ‘picked up about the 
lnboratory. It consists of four parts: 
two lengths of glass tubing, a two- 
holed cork, and a bottle of any shape 
or size. One of the glass tubes should 
‘be from three to four inches longer 
than the bottle, the other about 5 in. 
long. 

The longer tube must be bent near 
its top, as shown in the illustration, 
and the end of the shorter tube 
drawn out to a fine point. Both 
tubes are placed through the two- 
holed (rubber) stopper, so that the 
shorter tube extends ‘about 14 in. 
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below the cork and the long tube, 
coming to within 3 in. of the bottom 
of the bottle. Now carefully draw out 
the cork with the glass tubes, fill the 
bottle with tap or distilled water, and 
replace the cork. 

If a current of air is blown into the 
short tube, a fine spray will be 


‘apparatus 


ejected from the nozzle. The force of 


the spray is strong enough to clean the 
majority of test-tubes. When only 
few cubic centimeters of water are re- 


Piping Water to the Curb 
for the Motorist 

ERE is the novel way in which 

an enterprising garage-keeper 


supplies water for automobilists. _In- 
stead of the motorist having to go in- 


snd turn the water into the radiator 


side and hunt up a can (the usual way), 


he here has the water handy at the end 


of a flexible hose. 


trade, for the simple reason that 
motorists stop their cars at the most 
convenient place for supplies.—DaLe 
‘Van Hors. 
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A Tooth-Brush Makes a Good | 


Drawing-Pen Cleaner 


HERE is no better cleaner for the 
mechanical drawing-pen than a 
tooth-brush. For this purpose a ten- 


39 
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EARN $100 TO $400 PER MONTH 


cent one will do. The same plan 
applies to any kind of pen you may | 
be cleaning.—J. W. Moore. 


How to Make a Card Dissolve | 
into Water 


PLAYING card is taken from a 
deck, placed under a handker- 
chief, and'then allowed to drop into a 
lass of water, where it disappears, A 
member of the “watch committee” 
performs the "dropping of the card,” 


ct Se ee 
"a acomplia tr havine| | | EXER] AK for Catalog—Weite Today 


on the table a small piece of celluloid 
the exact size of a playing card. After 
card has been chosen, it is placed 
downward on the table, a0 that it | 
will rest on top of its transparent 


PATO | ccsnennntaippeot cite ston 
ina ant Ate pelea grad aut 
‘wort Ainous BELL ASBESTOS MINES, in 
Ginad "We also card. Gren, nn yarn 
Sreave cloth and make all ort of Asbestos 


‘After placing the card beneath a 
hhandkerchiet it is dropped into & 
lass of water, where k disappears 


| 
| 
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card together, they appear as one, fy crrumene sm $21.00 sagem 
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duplicate that the audience feel and 

see outlined beneath folds of the 

kerchief, and of course in the water it 


eannot be detected. 
The performer then quickly removes 
the card from his pocket, diverting the 
eyes of the spectators from the ap- 
parently empty tumbler—which can | 
then be removed.—Munnitr HaLe. 
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| Every Knock Is a Boost if 
You Use Your Ears 


NE of the most delicate problems 
| Othe amateur motorist has to deal 
with is that of distinguishing between 
| and locating various engine knocks. 
‘While there are numerous “listening” 
devices on the market, experience is, 
as usual, the best teacher, and will 
enable you to repair it before it 
develops into serious trouble. A few 
of the mysterious knocks are de- 
scribed below. 


Any Boy or Girl Can 
Earn a College Education 


‘These Four Students’ and Hundreds Like 
Them Have Earned Their College Ex- 
penses by Giving Part of Their Spare 
Time and Vacations fo Interesting, Digni- 
fied Field Work. 

“There is no house-to-house canvassing. 


‘There are no goods to be delivered. There 
fnlittle or no difficulty in getting inter- 


listening to kn 
will one become in finding them and 
telling what is loose. Each faulty 


Views. Each student is astigned an ex. Randelph Chietie || motor part has a different knock, 
Clusive territory. his own home Ewer. cf © 1 | which comes always in regular periods 


town. He meets the best clase of peop, 
find. receives a business training ‘worth 
‘nose as much asa year in co 

The field is enormous, and 929% of the 
students who have tried it have made big 
‘money. 


sm Scslentin | | relatively to the speed of the engine. 


Locating the Trouble 
| _dtooes ccmnstine-s08 sestiooms 
sharp bump or a very heavy hollow 
sound. It is easy to locate the faulty 
connecting-rod by running but one 
cylinder at a time, in which case 
two bumps are usually noticeable, 
due to the relief of the explosion pres- 
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Pull up the engine hood every so often 
and listen carefully. A little practice 
‘will “enuble You to detect ‘trouble 


sure. If the rod is very loose 
knocks ean be located by turning the 
engine with the crank. This trouble 
fs caused by a twisted rod, loose 
bearing, scored bearing, burnt-out 
bearing, or side play. With a seized 
‘or burnt-out bearing the motor will 
groan or stick in starting. 

‘The main-bearing knocks are readily 
located by running two eylinders at a 
time, one on each side of the crank 
bearing. A hard bump will be notice- 
able throughout the motor, produced 
regularly with the firing of the two 
cylinders. Such knocks are caused by 
end play in the shaft, loosely fitting 
bearings, or scored or a burnt-out 
bearing.’ In the latter two instances 
the motor will groan upon starting 
cold. 
| A loose piston-pin is distinguished 

by a sharp metallic knock. It ean be 
located by using the listening rod for 
each cylinder and speeding up the 
motor, then closing the throttle sud- 
denly. By doing so a double knock 
will be noticeable, which is very sharp 
and better termed a rap. The knocks 
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‘are caused by a crooked or broken pin 
or by a tight or badly worn member. 

‘A loose crankshaft is seldom en- 
countered. It gives a rattling slap 
combined with a thud. In some eases 
only the thud is audible; in other 
eases the looseness of the bearings will 
allow the gears to slap and rattle. 
Generally this trouble is very hard to 
discover, due to the pressure of the 
valve springs. ‘The trouble can be 
located by sounding gear-cese and 
cam-shaft bearings with the listening 
apparatus. The knocks are caused by 
loose bearings, end play, or badly 
fitting bearings. 

A loose flywheel will produce a very 
heavy knock at low engine speed, and 
will appear regularly. ‘The knoek will, 
change its nature entirely when the 
motor is speeded up, and the vibration 
of the shaft will’ produce a dull, 
chattering knock. It is located by 
disengaging the eluteh and rocking the 
flywheel backandforth. ‘The trouble is 
‘caused by improper fitting, loose bolts, 
broken bolts, or bad keys and splines. 


To Discover a Loose Piston 


A loose piston gives a very short 
Knock, its clearness varying with the 
size of the cylinder and metal used in 
the piston. It ean be located very 
easily by the use of the listening ap- 
paratus against the eylinder wall. It 
is caused by a large bore, small piston, 
or taper piston or bore. 

Loose valve tappets will produce a 
brisk tap or knock very often encou 
tered, and difficult to remedy on a 
high-speed motor. This trouble is 
‘caused by an excessive clearance, bent 
or sticking valve stem, flat and out- 
of-round rollers, bent valve spring, or 
‘a seat that is not square, or a combin; 
tion of causes. 

Successful hunting for these troubles 
requires a great deal of experience that 
can be obtained 
practice, which de 
that not only are the different knocks 
ly distinguished, but they are also 
speedily located. 


To Make a Cover for the 
Medicine-Glass 


WO lids from “‘pry-top” cans ean | § 


be put to excellent use by 
soldering a knob on one, as shown in 
the illustration, and then enameling 
both of them. "The top with the knob 
acts as a dust-proof cover, while the 


other serves in the capacity of a tray 
to hold the glass. This is espe- 
cially convenient for people who wake 
up in the night for a drink of 
water.—WILLIAM Paul LaNcretcn. 


‘oO _cul own ecos er cut 


Put on the Weight 
If you're cutting with a medium 
for heavy power machine, start out 
with a good. full, 45-pound pres- 
Sure afte? the first two or three 
strokes. As the number of cuts 
Drogreses, increase your weight, 
Remember that once the first 
eenness of the blade is gone, the 
heavier gauge of the blade the 
greater the pressure required to 
make the teeth “bite."” Too little 
weight will ruin a blade almost as 
quickly as too much. 

Follow the Starrett Hack Saw 
Chart” in. selecting your 

Put on the weight and watch the 
cost per cut go down. 

THE L. S, STARRETT CO. 

Th Was Onset Tadao 
sano of Ha ton ed 


‘Autamobite Starting sid Lighting Batteries 
v. 


Big Reduction 
ie OTTAWA ENGINE: 


I 


What the Best 
Machine Lacks 


Lacking’ brains, initiative 
and perpetual motion, a 
machine remains but a tool in 
your hands—and what you get 
out of it depends on your idea 
of what it ought to give. 

You can better size up the work- 
capacity of your machine by get- 
ting a running record of its out- 
pul, under various conditions 
of mechanical adjustment and 
control, 


Such records, put plainly before 


you by 


COUNTERS 


give you the right idea of what 
to cacy in amount of work, 
and help keep up what find to 
be the slonderd\productionrate for 
tach machine. 


The small Revolution Counter below 
registers one for a revolution of a 
‘halt. recording « machine operation. 
‘Thosgh smalls this counter is very 
stele, i mechan oll sad 

‘ery, high ate 

pend, making 


‘The Set-Back Rotary Ratchet Coun- 
ter below is for larger machines, 


Regitrs one foreach throw ofthe lever. ae 

seta back to zero from any figure by turing 

Knob once round. "Supplied with 

to ten pire els, as required. 

fer ein 1050. (Caan 
in Ny site) 


ie 
Tee the new counter Booklet 


The Veeder Mfg. Co., 
44 Sargeant St, Hartford, Conn. 


Keep the Engine Clean and 
Prevent Fires 


OTORISTS usually pride them- 

selves on keeping the car 
engine clean by giving it a bath in 
kerosene every so often; this is to 
remove the heavy grease deposits that 
accumulate on its exterior. To get 


Where there are a number of automobile 
Ccagines to clean, this contrivance is indis- 
pemable as both atime: and money-saver 


into all the crevices, beneath the 
carburetor, and around the water- 
pump is almost impossible, for the 
brush used in the operation is much 
too large to permit this. 

‘A gasoline or kerosene spray, under 
air pressure, will quickly remove 
grease and dirt {rom the engine of the 
chassis. 

‘The contrivance that throws this 
spray is shown in the illustration, 


‘As shown ‘by the diagram, the cleaner 
Sextremely easy and simple to make 


being made st practically no cost, and 
will prove its weight in gold to the 
man who has much of this work to do. 

‘A tank holds the liquid, and an 
aspirator is used for forming the 
spray. The aspirator is nothing more 
than a copper pipe which passes 
through the center of the tank, one 
end being connected to the air 
pressure line, and the other end being 
drawn down into a nozzle. A 
small copper tube connects this pipe, 
so that the cleaning solution is drawn 
from the tank and forced into a spray 
by the passing air. A foot pump can 
be used to inject air if no other 
pressure is available. 

‘The foregoing proves that this 
cleaner is practical for quick work in 
either the public or home garage. It 
can be stowed away when not in 


I 


use.—R. L. PRINDLE. 
we 
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How to Turn Accurate 
Gage Pieces 


some kinds of work it is necessary 
to use accurate cylindrical pieces as 
es for setting up parts in alinement. 
Since these pieces are of special sizes 
and often used only once or twice, 
grinding or other expensive methods of 
making could not be considered. 
If a piece is ordinarily turned in 
lathe by using a dog on either end, 


ae 
He nae mie 


methods and still be able 
um out accurate gage pieces 


chucking one end, ete., certain small 
inaccuracies are’ bound to result. 
Accordingly, drill a hole in one end 
and force a‘pin in it to act as a dog. 
In this manner the piece is pro- 
duced entirely on center and at one 
setting, besides resulting in absolute 
accuracy,—S, B. ROYAL. 


A One-Man Sack-Filling 
Contrivance 


PPHIS device for holding sacks while 
filling them should save backache 
and many useless adjectives, 

It is made of half a pickle-barrel 
with the ends knocked out, attached 
by a small block of wood to the side of 
a bin or granary. 
ive or six nails, driven through the 
sides of the barrel from the inside and 
pointing at an upward angle when the 


With this arrangement for hold- 
ing the tack, one man can do 
the work of “two in filling 


barrel is in place, hold the sack in 
place during the filling. The sack is 
pulled up over the bottom of the 
barrel as shown. It should be at the 
right height from the floor for filling, 
at the same time resting on the floor to 
prevent strain on the nails and tearing 


the sack.—Daue Van Horn. 


“Son, this saw is part 
of your education— 


“It will give you the practical ex- 
perience you need to develop the tal- 
ent that’s in you. 


“Another thing, son—this saw is 
balanced, sharpened and set as accur- 
ately as a delicate instrument is ad- 
justed. And with proper care it will 
stay that way. 


“A Disston Saw holds its set and 
cutting edge under all working con- 
ditions. That’s because it’s made 
of Disston Crucible Steel, tempered 
and hardened to meet exactly the 
requirements of hand saws. 


A Disston Saw develops initiative, re- 
sourcefulness, and creative ability.” It 
cuts so clean, so fast, so true that its 
use is a constant inspiration toward 
good work. 


Disston Hand Saws are made in 
ous styles—a saw to meet each specific 
requirement. Sold by dependable deal- 
ers everywhere, 


Write for the Disston Booklet on Saws 
=it tells how to select, use, and care for 
Disston Saws and Tools. 


HENRY DISSTON & SONS, Inc. 
Philadelphia, U.S.A, 


Canadian Distributors: 
Henry Disston & Sons, Ltd., Toronto, Cana 


New York Chicago Cincinnati San Francisco 

Boson Seattle New Orleans Memphis 

a Vancouver, BC. Dango, Portland, Ore 
ONSSTOy, Sydney, A 


lia 


Every Home Needs the Saw Most 
Carpenters Use 


DISSTON 


SAWS AND TOOLS 


Good Work 
Well Done 


There is satisfaction in working 
with good tools. The work goes 
more easily and quickly, and 
results are bett 

Red Devil Pliers speed the work. 
‘They are made to stand years 
of hard service, and they are 
strong enough to do work pliers 
are seldom called upon to do, 


Red Devil 


PLIERS 


Properly designed pliers are par- 
ticularly handy. You can use 
them as you use your fingers 
when you work, 

Red Devil Pliers multiply 
strength of your hand and wris 
they grip as your fing 
possibly grip—no slipping, 
barked knuckles, and no exasper- 
ation from trying to do good work 
with poor tools. 

All Red Devil Hand Tools are 
made as well as tools can be 
made, 

Pliers 

Electrician’s Tools 

Glass Cutters 

Hack Saw Frames 
and Blades 

Auger Bits 

Chain Drills 

Ete., Ete. 

Cornugated Lock 
ve 6-point contact. 
ey are the best washers made, 
and “hold fast.” 


Tool Booklet on Request 
SMITH & HEMENWAY CO., Inc. 


Sales and Export Office 
264 Broadway, New York 


| hinges; 


This Wire Swing Will Last 
for Years 


IEN the ordinary swing ismade 

from rope and attached to the 

limb of a tree or some other high sup- 
port, it will be noticed that the seat 
sometimes is high and at other times 
very low. This is due to atmospheric 
conditions. 
‘A fine substitute for the rope is a 
galvanized wire, such as is used by 
linemen for guying-poles. This, how- 
ever, cannot be wrapped around the 
tree limb like a rope, as the constant 


‘The wire swing is not affected by atmos 
Dheric conditions as & the oldtime rope swing 


bending back and forth would soon 
break it off. 


ry barn-door 
to the tree, 
then attach the wire to the other end 
of the hinges, as shown in the illustra- 
tion. An occasional oiling or greasing 
will make the swing last for years and 
withstand the elements as a rope 
ing would not.—Victor H. Topp. 


An Automatic Drinking- 
Cup for Poultry 


IVE or six times a day the pail 

containing the chickens’ drinking 
water must be refilled. But why not 
simplify the task and supply the 
drinking water from a reservoir that 
automatically regulates the flow of 
water? 

‘This automatic drinking-cup con- 
sists of three simple parts: a small but 
deep enamel dish, a bottle, and a 
support. The support consists of a 
board 8 in. wide and one third longer 
than the bottle. The lower port of 
the board receives a small shelf 
slightly larger than the cup that is 
placed upon it. Then the bottle is 
laid upon the board and two strips of 
tin are so nailed to it that they will 
hold the bottle in the position shown in 
the photograph. The support can 
now be attached to the chieken-house, 
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thecup being two or three inches above | 
the ground. 

‘When the bottle has been filled with 
water it is quickly inverted over the 
cup. Water will run out of the bottle 


SIMOND 


SAW.STEEE 
PRODUCTS” 


If you use this contrivance in the 
hhen-yard your poultry will never 
be thirsty; it refills automatically, 


until the surface just touches the neck. 
‘The water used is replaced by fresh 
water running out of the bottle. ‘The 
bottle need be refilled only when it is 
empty. 

‘As can be seen from the illustration, 
the chicken cannot stand upon the 
‘water-pan and overturn it, for it is 
against its stand in such a way as 
to prevent this.—Enxest BADE. 


How to Install a Cable on 
an Elevator 


THILE installing a new operating 

cable on an elevator, I found 

that a short piece had been spliced in 

and had simply been tied in several 
bulky knots. 

Slipshod work of this kind is the 
reason why many accidents happen 
in the large mills and factories through- 
out the country, 

A better and more workmanlike 
way to do this job would have been to 
use a piece of pipe about 8 in. long and 


Make a nest splice in the clevator 
cable in the manner here indicated 


of a diameter large enough to allow the 
cable to enter easily. Slit the pipe 
for about 4 in., and spread the halves 
with a chisel, as shown in the illus- 
tration. Place the ends of the cable 
in the ends of the pipe, spread the 
strands, pour in hot babbitt and the 
job is finished.—Ernest Scuwantz. 


EDGEHOLDING—the essential quality of all 
metal or wood cutting implements —is indigenous 
to the Simonds process of manufacturing 
imonds through and through, 

ing of the steel itself to putting the 
Tast touch to the finished article 
This means the undivided responsibility of one 
maker. Hence the broad Simonds guarantee—the 
tuuarantee which gives you real protection, 


Simonds Manufacturing Co. 


FITCHBURG, MASS, 


us 


Stanley Mitre Boxes 


Strong—Durable—Accurate 


A Few Striking Features 


Saw is held above work 
when not in use. 
Swivel 


is automatically 
loc! 


dat any angle. 

‘Two sockets in swivel for 
use of long or short saw 

Narrow opening in back 
of frame, especially 
adapted for smallwork. 

Steel rod uprights 

guides, 

Uprights adjustable for 
saws of varying thick- 
nesses and. for those 
that run out of true. 

Stock guides for holding 
work in place. 

Extra wide range for 
work—will sawat angle 
of 30 degrees. 

One-Piece frame with de- 
tachable malleable iron 
legs. 

Construction thoroughly 
mechanical; all parts 
interchangeable and 
readily replaced if lost. 

Quickly and easily put 
together or taken apart 
for carrying. 

‘A apectally made back saw fur 

Tlahed with ench ber 


for 


ISTANLEY Rute & Levet, Ca] 
New Baran. Conn. U.S.A 


| Making an Electric Furnace 
for the Laboratory 

SMALL electric furnace of the 

resistance type, much superior in 

‘most ‘respects to the are furnace and 

possessing a high degree of efficiency, 


will be found exceedingly useful in the 
laboratory. To. make 
corrugated Alundum core in. deep 
and 2 in. in diameter. Hollow cores, 
‘open at one end and closed at the other, 
‘ean be obtained for this purpose. 
Next, wind aa closely as possible 
42 {tof bare No. 20 resistance wire on 
a spindle |. in diameter, leaving 
one ft. free at each end for connec: 
tions. This will be better if machine- 
wound. When the coil has set, stretch 
it slightly so that the turns will not 
touch, and, starting with one end at 
the center of the grooves on the 
bottom of the core, wind it about the 
eylinder and secure it in. position 
| temporarily. with cord.» Cover the 
| whole with a layer of Alundum cement 
| 


to a depth of 14 in., and connect 
directly to a 110-volt lighting circuit. 

| The heat developed will very quickly 
eause the cement to set. 


| “*Nows for prevention of heat loses | 


and greater convenience in use, in- 
sulate this unit with a mixture of fire- 
Clay, asbestos fiber, and waterlass as 

follows: Secure or 


rorrony (make a cubical 
c box about 5 in. on 
\ an edge, and pac 


in the bottom of it 
adoughy mass of 
the above mix- 
ture, using water- 
glass in the form 
of a solution. Set 


in the center and 
just flush with 
the top, bringing 
the free ends of 
the wire out for connections. Then 
pack the mixture about it firmly, 
making a smooth, even surface on 
the top. Make a tightly fitting cover 
of the same material, and fill the ca 
ties of both with a cement of fire-cl 
and water-glass. With the cover in 
place, turn on the current, and when 


thoroughly dry and hardened break | MtIatesComuy busting, 
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Electricians’ Knife 
Scissors and Tweezers 


We can mect dealers’ demands at once 
‘ad ofler attractive quantity prices 
Wee for derision 


MATHIAS KLEIN & SONS, Mfrs, 


CANAL STA. 3, CHICAGO, 


the heating unit | 
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patna 
eee 


Eanes 


March, 1920 


Easy to start 
Easy to control 


‘The transmission and starting system of no other 
motorcycle can give such complete satisfaction as 
that of the INDIAN Scout. The accompanying 
illustration and description show why. Ease of 
control, however, is further assured by the low 
placing of the center of gravity and in general by 
the scientifically correct distribution of weight. 

‘There are other features that contribute toward 
making the INDIAN Scout a truly remarkable 


Control Unit—The long gear engineering feat. It is 100 pounds lighter than 
po eg lye Ee the Powerplus, yet nothing has been sacrificed in 
fn ‘sliding gears in traramioion strength and sturdiness. It has power and speed— 
Shige of are" mover delivering 11% h. pits mechanical parts are 
seooutly on forward and back: easily accessible, and it yields 75 miles to the 
‘ent Lost motion atestatly gallon of gasoline. 


Ponitive-acting kick Examine the latest INDIAN achieve- 
_ ment at your INDIAN dealer's. Get 
practical demonstration today. 


{ores by «oping mop. HENDEE MANUFACTURING COMPANY 
Department 38 


Springfield, Massachusetts 


The Largest Motorcycle Manufacturer in the World 


Indian Scout 
Model G-20 


Fr naan Motocycle 


For Sale by Dealers Everywhere 


Your Success 
depends not only oa 
Technical 

qi a” 
ment But a 

day working equip- 


ty meet yourevery day 

uirements 20” that 
You can work. aces 
rately and quickly 
these two points are the 
basis for promotion in 
practically every shop. 


rm: 


tual ne- 
cesity. Tis uses are 
unlimited. Teshould & 
in every kit 


Another practical 
tool ix the combination 
square. In laying out 
ivdrill job or squaring 
up.a piece it isof great 
help. 


If you have many 
jobs that demand _ac- 
curacy a Vernier Cali- 
per will be of great 
assistance, 


There are over 
a thousand 
other tools 


that have been 
made to aid the 

machinists listed in 

our No. 27 Cat 

Brown & Sharpe Mig. Co. 


PROVIDENCE, R U.5. A 


away the box and retouch the 
surface with the fire-clay and water- 
glass cement. The ends of the wire 
may be secured to binding-posts set 
in the cement, if desired. 

‘Such a furnace as this may be made 
at very small cost, and it will serve as 
‘well as a bought furnace for which you 
would pay a considerable sum. In it 
precipitates may be ignited, fusions 
made, and alloys melted. It will give 
a temperature of 1,000° C, for an 
indefinite period or '1,200° C. for a 
short time. By means of a suitable 
resistance in series with the furnace 
any desired temperature may be 
obtained, and for prolonged use such 
a resistance will be ewential. The 
capacity of the furnace is such that 
it. will take crucibles of several 
sizes.—FLovp L, DANROW. 


Separating Water from Oil 
by Filtration 


‘0 separate large quantities of 

water from oil, first let the 
liquid stand for twenty-four hours, at 
the end of which time all the oil will be 
floating on top, and then use a separa- 
tory funnel. If the oil and the water 


do not separate easily, a few cubic 
centimeters of benzol stirred into the 
liquid will accomplish your object. 
‘The benzol can be removed by dis- 
tilling over a water bath. 

‘Sometimes, when there is only a 
small quantity of water intimately 
mixed with the oil, the water and oil 
‘will not separate, no matter how long 
the liquid is left standing. In such 
eases water must be removed by 
filtration. The filter paper is placed 
in the funnel in the usual way, and the 
paper is filled with common table salt. 
Now the liquid is poured on the salt 
until all of the oil has filtered. The 
salt is not dissolved by the oil, and 
there is not enough moisture present 

such a solution to dissolve it, but it 
absorbs the moisture and allows the 
oil to drain through thoroughly 
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Electrician’s Wiring Manual 


By F. F. Sengstock, E.E, 
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Pocket size, flexible binding; Prlew, pont= 
paid, $2.80, . — 


Book Dept., Popular Science Monthly 


225 Weet 30th Steet, New York 
Twentieth Century Book of 
Recipes, Formulas, and Processes 


ed by GARDNE D. ISCO, Me 


‘The most valuable techno-chemi 
formule book published, including 
‘over 10,000 selected scientific, chemi- 
cal, technological and practical reci 
and processes. This book of 
pater, gives, thousands of recipes 
for the manufacture of valuable arti 
cles for everyday use. Hints, helps, 
practical ideas and secret processes 
are revealed within its pages. It 
covers every branch of the useful 
arts and tells thousands of ways of 
making money. 

The refilled with matters of 
immeantrable, practical valoe to the photog~ 
Zaher, the plume, the painter, the mand, 
facturer of glues,” pastes, cements an 
‘ucilagen the piysican, the drugaist, the 
SiesdSon, the’ Comer the captor’ tee 
‘Sane’ the Confectioner the chircpodi, the 
tanner, the contectione, the chiroposie, the 
‘anoficurer f chemical noveltea and tole 
Eharmeler, the engraver, the provisiner, the 
lass worker, the goldbeater, the watchmaker 
Sn wee the fl mapelacturer the 
‘ian, the farmer, the dairyman, ‘the 
‘maker, the metal worker, the Soap maker the 

con, and the technologist im 


Veterinary 


| general.” Contains an immense ‘number af 


Formulas that 
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Brunswick Again 
Brings a New Idea 
to Music Lovers 


Furst came The Ultona which intro 
duced an all-record phonograph. Then 
the Brunswick Tone Amplifier which 
brought better tone. NOW Brunswick 
Records, interpreted by great directors. 


Tn all the history of phonographic art 
there are {no chapters more interesting 
than those allotted to Brunswick. 

It rested with this old-time house 
to introduce the Brunswick Method of 
Reproduction and the advancements it 
provides. 

For years phonograph music had seemed to 
reach its heights. But people have found 
that in The Brunswick old standards must be 
forgotten. 


Rare Tones 

Ever Present 

Experts in acous- 
tics have long agreed 
that better repro- 
duction could come = 
only with a news The Brunswick Tone 
type reproducer and en 

flerent way of amplifying the sound waves. 
‘That was the urge which made the House of 
Brunswick discover the Ultona and the Bruns- 
Tone Amplifier, 

Of the major phonographs, The Brunswick 
was the first to play all records correctly. This 
is accomplished by the Ultona, a simple, multi- 
record reproducer which presents to ake 
of record, at the turn of the hand, the proper 
diaphragm and needle. ‘This was a tremendous 
step forward. 

‘Then came the Brunswick Tone Amplifier 
built entirely of wood, like a violin. We 
the use of metal which, having no elasti 


PHONOGRAPHS 


AND 


The Ultona 


vents the sound waves from expanding properly. 
‘Thus, we overcame the old-time harshness. 

With these two inventions the Brunswick 
Method of Reproduction brings a phonograph 
the like of which cannot be equaled in versatility 
nor tone. All we ask to prove it is that you 
hear The Brunswick. Compare it with others, 
‘Your own ear will decide. 


And NOW Brunswick Records 


We are introducing, after years of prepara 
tion, Brunswick Discs. 
‘They, too, are unlike 
any you have known 


before. They bring a 
new principle in  pho- 
¢ recording. 
Each is interpreted by 
joted director, Thus, 
‘we unite the talent of the 
artist with the genius 
of the composer. This 
isa step which you will 
appreciate once you make comparisons. 
Brunswick Phonographs and Brunswick 
Records are found throughout the country at 
leading dealers. 


Brunswick Records 


RECORDS 


THE BRUNSWICK-BALKE-COLLENDER COMPANY 
General Offices: 623-633 South Wabash Avenue, Chicago 


Branch Houses in Principal Cities of United States, Merico and Canada 
(Canadian Distributors: Musical Merchandise Sales Co, S19 Yonge Street, Toronto 
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Just what you need to know to succeed in ELECTRICITY 


‘OU need specialized knowledge today if you are 

to master electrical forces and command the 
high salary of an electrical expert, Success in elec~ 
tricity will come through your ability to acquire and 
use the specialized knowledge of others—knowledge 
collected and condensed in Hawkins Electrical 
Guides. 
Just think how much these books will help you, 
In Hawkins Electrical Guides you always have at 
hand for immediate reference or study, a wonderful 
work containing 4,700 illustrations and 3,500 pages 
which cover all the subjects, principles, theories, 
practices, problems, troubles and ways’ of doing 
things electrically 
The set contains ten wonderfully hi al vol- 
umes—writt car, concise language: under- 
tand—no wasted words trical 
knowledge which you can apply 
come up. 


HAWKINS 


ELECTRICAL GUIDES 


EXAMINATION 
COUPON 


The Razor Complains to the Strop 


A Fable by "Ci Soap 


op were discussing their Master and his 


HE Razor and she 
choice of Shaving Soap. 


lained the Razor, 
ing and soothing. 
hac between Us 


“He is unfair to us, and to me particulary 
because he does not use a soap that 
When he gets a poor shave he blames us, 


rop. "But what can we di 


“That is true 
Today I heard 


‘Shaving Stick, that 


J” replied the Razor. 


"1 have hope for th 
hhim say that he was 
his brother likes so much 
The next morning € ick softened the Master's beard s0 

his face so cool and refreshed that he gave great 


Razor and the Strop, and justly complimented 


thoroughly and 


aise to both 

the new Shaving Soap. 

This Fable teaches that all is not soap which lathers—and that 
ables a manufacturer to make a 


over a century of experience 


‘Shaving Soap which helps both razor and strop and makes shaving 


a pleasure, 


OLGATE’ 


